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For impetigo: 


The breakthrough in topical ADIO ESIR 


E Proven as effective as oral erythromycin in impetigo” 


E Covers the major skin pathogens* including methicillin- 
resistant and 8-lactamase-producing strains’ 
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BACTROBAN” 


(mupirocin) 
Ointment 2% 
For Dermatologic Use 


4 DESCRIPTION 

ool of BACTROBAN® Ointment 2% contains 20 mg mupirocin in a 
| bland miscible ointment base consisting of polyethylene glycol 400 and 

olyethylene glycol 3350 (polyethylene glycol ointment, N.F.). Mupirocin is a 
haturally-occurring antibiotic. The chemical name is 9-4-[5S-(2S,3S-epoxy-5S- 
droxy-4S-methyihexyl)-3R,4R-dihydroxytetrahydropyran-2S-yl]-3-methylbut- 
enoyloxy-nonanoic acid. The chemical structure is: 
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CLINICAL PHARMACOLOGY 
| Mupirocin is produced by fermentation of the organism Pseudomonas 
į “luorescens. Mupirocin inhibits bacterial protein synthesis by reversibly and 
ecifically binding to bacterial isoleucyl transfer-RNA synthetase. Due to this 
wmode of action, mupirocin shows no cross resistance with chloramphenicol, 
prythromycin, fusidic acid, gentamicin, lincomycin, methicillin, neomycin, 

hovobiocin, penicillin, ti and tetracycline. 
Application of “C-labeled mupirocin ointment to the lower arm of normal 
ale subjects followed by occlusion for 24 hours showed no measurable 
ic vl al (<1.1 nanogram mupirocin per milliliter of whole blood). 
urable radioactivity was present in the stratum corneum of these subjects 

2 hours after application. 

| Microbiology: The following bacteria are susceptible to the action of 
f upirocin in vitro: the aerobic isolates of Staphylococcus aureus (including 
> methicillin-resistant and B-lactamase producing strains), Staphylococcus 
epidermidis, Staphylococcus saprophyticus, and Streptococcus pyogenes. 
i oie organisms listed in the INDICATIONS AND USAGE section have 

een shown to be clinically susceptible to mupirocin. 












INDICATION USAGE 
BACTROBAN® oe. I ATIONS, AND USAGE the topical treatment of 
| impetigo due to: ylococcus aureus, beta hemolytic Streptococcus", and 
© Streptococcus pyogenes. 


"Efficacy for this organism in this organ system was studied in fewer than ten 
infections, 


CONTRAINDICATIONS 
This drug is contraindicated in individuals with a history of sensitivity reac- 
tions to any of its components. 
WARNINGS 


BACTROBAN® Ointment is not for ophthalmic use 
4 PRECAUTIONS 

Jfa reaction suggesting sensitivity or chemical irritation should occur with the 
use of BACTROBAN® Ointment, treatment should. be discontinued and 
appropriate alternative enny for the infection instituted. 

As with other antibacterial products prolonged use may result in overgrowth 
of nonsusceptible organisms, including fungi. 

bss B: Reproduction studies have been performed in rats 
apd rabbits at systemic doses, i.e., orally, subcutaneously, an intramuscularly, 
pto 100 times the human topical dose and have revealed no evidence of 
paired fertility or harm to the fetus due to mupirocin. There ere, however, no 
equate and well-controlled studies in pregnant women. Because animal 
dies are not always predictive of human response, this drug should be used 
ring pregnancy only if clearly needed. 
| Nursing mothers: It is not known whether BACTROBAN® is present in 
ea mes Nursing should be temporarily discontinued while using 


ADVERSE REACTIONS 

The oin local adverse reactions have been reported in connection with 

e use of BACTROBAN® Ointment: burning, stinging, or pain in 1.5% of 

atients; itching in 1% of patients; rash, nausea, erythema, dry skin, tenderness, 

elling, contact dermatitis, and increased exudate in less than 1% of patients. 

DOSAGE AND ADMINISTRATION 

A small amount of BACTROBAN® Ointment should be ip to the affected 
ree times daily. The area treated may be covered with a gauze dressing if 

a4 Patients not showing a clinical response within 3 to 5 days should be 


uated. 
HOW SUPPLIED 
4 BACTROBAN® (mupirocin) Ointment 2% is supplied in 15 gram tubes. 
(NDC #0029-1525-22) 
Store between 15° and 30°C (59° and 86°F). 
38 8-REV. FEB. 1988 
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To run an efficient practice, you need a motivated office 
staff that can take good care of patients and business. The 
AMA offers proven ways to address these important issues 
in a series of five workshops for you and your staff. 







Insurance Processing and Coding takes an in-depth look at 
Medicare and other third-party payers and how to get full, 
prompt payment. Introduces key aspects of both CPT- 4 
and ICD-9 coding systems. 







ICD-9 Coding for Doctors’ Offices unlocks the complexities 
of ICD-9 coding and opens the door to faster Medicare 
claims processing and payment. 







Advanced CPT- 4 Coding explores the challenges of CPT- 4 
coding and the most common coding errors. 







The Business Side of Medicine provides practical, easy-to- 
implement systems and procedures for improving the 
management and operation of a medical practice. 











Medical Collections Management covers the 
basics on patient collections policies and pro- 

cedures — what works, what doesn’t, and what 
you shouldn’t even try. 











hird-party 
reimbursement and 
office productivity... 


What you don’t 
know can hurt you. 









For more information complete the coupon below or call 1-312-645-4958. 
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Department of Practice Management 
535 N. Dearborn, Chicago, IL 60610 


Or call 1-312-645-4958 for the workshop location nearest you. 
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When he needs hardworking pain relief, recommend Children's or 
Junior Strength TYLENOL” acetaminophen. Clinical studies prove 
TYLENOL is as effective as aspirin for pain relief’ yet has a better 
safety profile than aspirin? In fact, there's no other pediatric 
analgesic, OTC or Rx, safer for children?* 


So get tough with pain. Recommend... 
Children’s and Junior Strength 


© 


acetaminophen 


First choice for pain relief 
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Asthma is more than just a series 
of symptomatic episodes. In fact, 
asthma is a four-part cycle... 
Starting with the early response of 
bronchospasm, followed by bron- 
chial inflammation, a late response, 
and bronchial hyperreactivity 
(which increases the likelihood of 

_ another episode). Only INTAL® acts 
on all four of these processes. 


Prescribed as foundation therapy, 
INTAL improves pulmonary function 
and reduces asthma severity over 
time,’ while providing safety in both 
children and adults. 
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Symptomatic therapy—bron- 
chodilators—acts only against the 
early response of bronchospasm. 
By combining symptomatic and 
foundation therapy, the four-part 
cycle of asthma is broken, and 
patients receive both immediate 
relief and long-term improvement. 


INTAL is available in three con- 
venient dosage forms, to meet the 
variety of patients’ needs. 

Prescribe INTAL in addition to 
symptomatic therapy...and see 
how effectively one complements 
the other. 


See adjacent page for briet summary of Full Prescribing information. i ; 
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(cromolyn sodium/FISONS) 
800 mcg/Puff 


DESCRIPTION: INTAL Inhaler (cromolyn sodium inhalation aerosol) is a metered dose aerosol unit for oral inhala- 
tion containing micronized cromolyn sodium, sorbitan trioleate with dichlorotetrafluoroethane and dichlorodifluoro- 
methane as propellants, Each metered spray delivers to the patient approximately 800 mcg of cromolyn sodium. 
Each8. ma. at least 112 metered sprays (56 doses); each 14.2g canister delivers at least 200 metered 
sprays loses). 


INDICATIONS AND USAGE: INTAL Inhaler is a prophylactic agent indicated in the management of patients with 
bronchial asthma. 


CONTRAINDICATIONS: INTAL Inhaler is contraindicated in those patients who have shown hypersensitivity to 
cromolyn sodium or other components. 


WARNINGS: INTAL Inhaler has no role in the treatment of an acute attack of asthma, especially status asthmati- 

cus. Severe anaphylactic reactions can occur after cromolyn sodium administration. The recommended dosage 

should be decreased in patients with decreased renal or hepatic function. INTAL Inhaler should be discontinued 

if the patient develops eosinophilic pneumonia (or pulmonary intiltrates with eosinophilia). Because of the 

pame ants in this preparation, it should be used with caution in patients with coronary artery disease or a 
istory of cardiac arrhythmias. 


PRECAUTIONS: General: In view of the biliary and renal routes of excretion for cromolyn sodium, consideration 
should be given to decreasing the dosage or discontinuing the administration of the drug in patients with impaired 
renal or hepatic function. 

Occasionally, patients may experience cough and/or bronchospasm following cromolyn sodium inhalation. At 
times, patients who develop bronchospasm may not be able to continue administration despite prior bronchodilator 
administration. Rarely, very severe bronchospasm has been encountered. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Long term studies in mice (12 months intraperitoneal 
treatment followed by 6 months observation), hamsters (12 months intraperitoneal treatment followed by 12 months 
observation), and rats (18 months subcutaneous treatment) showed no neoplastic effect of cromolyn sodium. 

No evidence of chromosomal damage or cytotoxicity was obtained in various mutagenesis studies. 

No evidence of impaired fertility was shown in laboratory animal reproduction studies, 


Pregnancy: Pregnancy Category B. Reproduction studies with cromolyn sodium administered parenterally to preg- 
nant mice, rats, and rabbits in doses up to 338 times the human clinical doses produced no evidence of fetal 
malformations, Adverse fetal effects (increased resorptions and decreased fetal weight) were noted only at the very 
high parenteral doses that produced maternal toxicity, There are, however, no adequate and well-controlled studies 
in pon women, Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Drug Interaction During Pregnancy: Cromolyn sodium and isoproterenol were studied folowing subcutaneous 
injections in pregnant mice. Cromolyn sodium alone in doses of 60 to 540 mg/kg (38 to 338 times the human dose) 
did not cause significant increases in resorptions or major malformations. apran alone at a dose of 2.7 m 
kg (90 times the human dose) increased both resorptions and malformations. The addition of cromolyn sodium (338 
times the human dose) to isoproterenol (90 times the human dose) appears to have increased the incidence of both 
resorptions and malformations. 


b wig Mothers: It is not known whether this drug is excreted in human milk, therefore, caution should be exercised 
when INTAL Inhaler is administered to a nursing woman and the attending physician must make a benefit/risk 
assessment in regard to its use in this situation, 


Pediatric Use: pany and effectiveness in children below the age of 5 years have not been established, For young 
children unable to utilize the Inhaler, INTAL Nebulizer Solution (cromolyn sodium inhalation, USP) is recommended. 
Because of the possibility that adverse effects of this drug could become apparent only after many years, a benefit/ 
risk consideration of the long-term use of INTAL Inhaler is particularly important in pediatric patients. 


ADVERSE REACTIONS: In controlled clinical studies of INTAL Inhaler, the most frequently reported adverse reac- 
tions attributed to cromolyn sodium treatment were: throat irritation or dryness, bad taste, cough, wheeze, nausea. 

The most ny mt reported adverse reactions attributed to other forms of cromolyn sodium (on the basis of 
reoccurrence following readministration) involve the respiratory tract and are: bronchospasm [sometimes severe, 
associated with a precipitous fall in pulmonary function (FEV A, cough, laryngeal edema (rare), nasal congestion 
(sometimes severe), pharyngeal irritation and wheezing. 

Adverse reactions which occur infrequently and are associated with administration of the drug are: anaphylaxis, 
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The Pediatric Forum 


This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encowrages 
our readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Limp Associated With a Peripheral 
Neuropathy Secondary to 
Car Seat Misuse 


Sir.—Limp or refusal to walk is a com- 
mon problem encountered in as many as 
4% of pediatric patients.’ Although the 
differential diagnosis is extensive, com- 
prehensive reviews have not included 
peripheral nerve compression as a 
cause.’ Our patient presented with a 
limp caused by a femoral nerve injury, 
apparently resulting from restraint in a 
restrictive car seat for 5 continuous 
hours. 


Patient Report.—A 19-month-old white 
male infant presented with a history of refus- 
al to bear weight since the previous day and 
fever for 6 hours. The child had been in excel- 
lent health with normal gait and weight- 
bearing before beginning a 5-hour car trip 
the previous day. He had no history of trau- 
ma, recent immunizations, rash, arthritis, 
cellulitis, bruising, increased irritability, or 
progressive weakness. Otitis media was di- 
agnosed and the patient was given amoxicil- 
lin and promethazine hydrochloride. After 3 
days of treatment, he was afebrile but he 
continued to limp and was seen again by his 
pediatrician who noted an absent left patellar 


- reflex. The child was admitted to a hospital 


for evaluation, which included roentgeno- 
grams of the spine, hip, and legs, computed 
tomographic scans of the spine and hip, 
magnetic resonance imaging of the spine, ra- 
dionuclide imaging, determination of titers 
for Lyme disease, an erythrocyte sedimenta- 
tion rate measurement, and urine vanillyl- 
mandelic acid concentration. All of the find- 
ings from these studies were within normal 
limits. 

The limp persisted without improvement 
for 14 days, and the child was admitted to the 
hospital. He was an alert, happy child with a 
rectal temperature of 38.3°C. There was ten- 
derness of his left thigh, refusal to bear 
weight on his left leg, weakness of his left 
quadriceps muscle, absence of the left patel- 
lar reflex, presence of a left Achilles tendon 
reflex, and limitation to internal rotation of 
the left hip. Initial laboratory studies includ- 
ed a normal leukocyte count, differential 
count, and Wintrobe erythrocyte sedimenta- 
tion rate. Roentgenographic findings of the 
hip and leg were within normal limits. Differ- 
ential diagnosis included a paraspinal or ret- 
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roperitoneal mass, psoas abscess, and pe- 
ripheral neuropathy. Guillain-Barré 
syndrome was ruled out by a static clinical 
course and lack of symmetrical involvement. 

His evaluation included a negative blood 
culture, normal lumbar and thoracic myelo- 
gram, and ultrasound of the retroperitoneum 
that revealed no adenopathy, soft-tissue 
masses, or psoas muscle abnormalities. An 
ultrasound study of the left thigh did not 
demonstrate any fluid collections. Nerve 
conduction studies revealed that the left 
sural and left peroneal nerves were normal. 
There was a prolonged motor distal latency 
with decreased compound motor action po- 
tential with stimulation of the left femoral 
nerve vs right femoral nerve. The electro- 
myogram demonstrated fibrillations (2+) in 
the left vastus medialis with no motor unit 
potentials seen. The electromyographic ex- 
amination findings of the left adductor mag- 
nus and left iliopsoas were normal. A focal 
injury to the left femoral nerve below the 
branch going to the iliopsoas muscle ap- 
peared to be most consistent with the find- 
ings. The diagnosis of femoral neuropathy 
was based on the following: decreased quad- 
riceps strength with atrophy, absence of the 
patellar reflex, and abnormal nerve conduc- 
tion studies. * 

Further history revealed that the patient 
had fallen asleep during the car ride and slid 
down against the straps of his car seat for 5 
hours immediately preceding the onset of his 
limp. Inspection of the car seat revealed that 
the original setting on the straps was in the 
lower position and had not been altered as 
the child grew. This pressure by the lower 
straps on the inguinal area was apparently 
responsible for the damage to the femoral 
nerve. The patient was seen 3 months after 
discharge with minimal improvement in his 
limp and continued absence of the left patel- 
lar reflex, which eventually resolved by 1 
year. 


Comment.—This patient presented 
with a limp and physical findings of an 
isolated left femoral neuropathy associ- 
ated with incorrect car seat use. To our 
knowledge, femoral neuropathy is unre- 
ported as a finding associated with car 
seat misuse or limp in children.12°1 
Awareness of possible nerve damage 
from misuse of car restraint devices and 
as a cause of limp may avoid unnecessar- 


ily extensive, invasive, and expensive 
workups. 
CANDACE S. Lapipus, MD 
Katuy N. SHaw, MD 
PATRICK S. PASQUARIELLO, JR, MD 
Division of General Pediatrics 
Department of Pediatrics 
The Children’s Hospital of Philadelphia 
and The University of Pennsylvania 
School of Medicine 
Philadelphia, PA 19104 
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The Platelet Count in Kawasaki 
Syndrome 


Sin — We read with interest the article 
by Krowchuk et al in the January 1990 
issue of AJDC.! The authors pre- 
sented a child with purported Kawa- 
saki syndrome who had the unusual, 
early finding of thrombocytopenia. It 
must be reiterated, however, that this 


is a syndrome whose diagnosis is clin- 


ical, supported by nonspecific labora- 
tory data.? Because the cause remains 
obscure, other diagnoses must be 
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sought and excluded. Although no bac- 
terial pathogens were isolated from 
this patient, leptospiral cultures were 
not obtained and serologic studies 
were not performed. The child’s clini- 
cal, laboratory, and roentgenographic 
features, including hydrops of the gall- 
bladder, were all compatible with the 
diagnosis of leptospirosis.* Further- 
more, thrombocytopenia is a common 
finding in leptospirosis, even without 
concurrent disseminated intravascu- 
lar coagulation.*® 
LesLIE L. Barton, MD 
Department of Pediatrics/ 
Adolescent Medicine 
Division of Infectious Diseases 
ALLAN D. FRIEDMAN, MD 
Department of Pediatrics/ 
Adolescent Medicine 
Division of Ambulatory Pediatrics 
St Louis University School of 
Medicine 
1465 S Grand Blvd 
St Louis, MO 63104 
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In Reply. —We appreciate the thought- 
ful comments of Drs Barton and Fried- 
man suggesting the possibility that 
the child described by us! may have 
suffered from leptospirosis rather 
than Kawasaki disease. As they noted, 
establishing a diagnosis of Kawasaki 
disease rests on both the observation 
of typical clinical manifestations and 
the exclusion of other processes that 
might produce similar symptoms and 
signs. Among the many conditions 
appropriately included in the differ- 
ential diagnosis of Kawasaki disease is 
leptospirosis. 

Leptospirosis is a systemic infection 
characterized by a widespread vascu- 
litis and may share with Kawasaki 
disease a number of the clinical and 
laboratory features observed in our 
patient, including fever, diarrhea, 
vomiting, rash, conjunctival and pha- 
ryngeal injection, thrombocytopenia, 
and hydrops of the gallbladder.?* 
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While it is not possible to exclude, 
with certainty, a diagnosis of leptospi- 
rosis in the child described by us, 
several aspects of her illness were 
unique to Kawasaki disease and lent 
strong support to this diagnosis. First, 
our patient exhibited fissuring of the 
lips and typical subungual desquama- 
tion, mucocutaneous changes that are 
observed commonly in Kawasaki dis- 
ease but that have not been reported 
in cases of leptospirosis. Among nine 
children with leptospirosis described 
by Wong et al,‘ two exhibited periph- 
eral desquamation. However, in the 
one child whose case was documented 
fully in this report,‘ the desquamation 
accompanied gangrene of the extrem- 
ities, findings more severe than those 
observed in Kawasaki disease. Second, 
our patient improved dramatically 
within 24 hours of receiving her first 
dose of intravenous gamma globulin 
and high-dose aspirin. While we are 
unaware of trials examining the effi- 
cacy of these agents in the treatment 
of leptospirosis, such prompt clinical 
responses occur commonly in children 
with Kawasaki disease who are 
treated with intravenous gamma glob- 
ulin.’ Finally, although thrombocyto- 
penia may occur in both leptospirosis®’ 
and Kawasaki disease,'* our patient’s 
early thrombocytopenia was followed 
by thrombocytosis (1220 x 10°/L on 
day 15 of her illness). Such thrombo- 
cytosis is typical of Kawasaki disease® 
but has not, to our knowledge, been 
reported in cases of leptospirosis. 
Even though leptospirosis and Ka- 
wasaki disease share many similari- 
ties, we believe that the unique clinical 
and laboratory features of our pa- 
tient’s illness strongly support a di- 
agnosis of Kawasaki disease. However, 
Drs Barton and Friedman offer sound 
advice when they state that other 
conditions, among them leptospirosis, 
must be considered in the differential 
diagnosis of Kawasaki disease. 
Danik&L P. Krowcuux, MD 
Departments of Pediatrics and 
Dermatology 
Mary L. Kumar, MD 
Marta M. VIELHABER, MD 
ELızaBETH H. Danis, MD 
Department of Pediatrics 
Case Western Reserve University 
School of Medicine at Metro- 
Health Medical Center 
3395 Scranton Rd 
Cleveland, OH 44109 
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Phenylketonuria Screening Tests 
for American Children Born 
Outside the United States 


Sir —A 16-month-old American boy, 
born outside the United States, when 
seen for routine care presented with 
signs of delayed development. He had 
not had a newborn screening test and 
he had phenylketonuria (PKU). This 
case suggests there is a need to screen 
American children born outside the 
United States for PKU when they 
return if they do not have documented 
negative test results. Routine screen- 
ing should be done of those children 
younger than 1 year, regardless of 
development, and after 1 year of age 
if their development is not appropri- 
ate. Parents should be urged to have 
screening tests done if they live out- 
side the country. Newborn screening 
results should be part of the immuni- 
zation records. 

Early detection and screening for 
PKU became widely accepted in the 
mid-1960s in the United States.! 
States vary with regard to conditions 
and the timing for screening. The 
American Academy of Pediatrics 
Committee for Newborn Screening 
recommends that the timing be 24 
hours after birth and before 7 days of 
age.? It is suggested that children 
adopted from other countries be 
screened for different conditions, tak- 
ing into consideration their age, na- 
tionality, etc.* Herein, we document 
the importance of performing PKU 
screening on all infants and young 
children born outside the United 
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States. The screening should be done 
at their first visit if documented neg- 
ative test results are not available. 
This suggestion is the conclusion of 
the following case presentation. 


Patient Report.—A 16-month-old white 
male toddler was seen at a clinic for routine 
health maintenance. The parents were 
Americans living and working as teachers 
in Hong Kong at the time of an uncompli- 
cated full-term pregnancy and delivery. 
Birth weight was 3780 g. The parents did 
not recall any blood testing being done 
after birth. The child was in good health 
and grew well with no history of seizures 
or eczema. He sat at 8.5 months of age but 
was not walking before 16 months. A 2.5- 
year-old male sibling born in the United 
States was in good health and developing 
normally. Growth measurements included 
weight, 50th percentile; height, 25th per- 
centile; and head circumference, 30th per- 
centile for his age. A Denver Development 
Screen showed considerable delay, espe- 
cially in speech development—he was not 
using meaningful syllables. His physical 
findings were normal, including blue eyes 
and blond hair. Following a formal devel- 
opmental assessment that confirmed cog- 
nitive delays, he was involved in an early 
educational program. 

A follow-up at 20 months of age revealed 
normal growth, and he started to walk at 
16 months of age. However, he showed no 
improvement in his speech. Because the 
parents did not recall any metabolic sereen- 
ing being done after birth, screening tests 
were done to elucidate his development 
delay. The phenylalanine screen was abnor- 
mal—20 mg/dL. 

He was referred to the University of 
Minnesota Hospital PKU Clinic, Minne- 
apolis. His serum phenylalanine was 
24.7 mg/dL and his serum tyrosine was 
0.7 mg/dL. Urinary metabolites tested pos- 
itive for phenylketones. A phenylalanine- 
reduced diet was initiated. At 22 months 
of age the Bailey Scales of Infant Develop- 
ment revealed a mental age of 6.3 months 
and a psychomotor age of 16 months. 


Comment.—This discussion is re- 
stricted to PKU screening only. Our 
recommendation is that every Ameri- 
can child born outside the United 
States who does not have documented 
negative test results for PKU should 
be tested—up to 1 year of age rou- 
tinely, and even after 1 year of age if 
the child’s normal development is 
questionable. Newborn screening test 
dates and results should be part of 
pediatric records. 

A physician who is aware that a 
patient’s family is moving to another 
country should emphasize the need of 
expected infants to undergo PKU 
screening. If the test is not available, 
the screening could be arranged 
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through the mail, using the usual 
screening test papers, by the State 
Department. 
Rosert O. Fiscu, MD 
Department of Pediatrics 
Box 384, University Hospitals 
Minneapolis, MN 55455 


ANDREW THomas, MD 
Group Health Ine 

2165 White Bear Ave 
St Paul, MN 55109 
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Congenital Toxoplasmosis 


Sir, —The article by Koskiniemi et al! 
that appeared in the June 1989 issue 
of AJDC illustrates the great need for 
controlled data concerning optimal 
means to diagnose and treat congeni- 
tal toxoplasmosis. We are conducting 
a randomized, prospective study to 
evaluate treatment and outcome of 
patients with congenital toxoplasmo- 
sis. This national collaborative study 
is supported by the National Insti- 
tutes of Allergy and Infectious Dis- 
eases, the March of Dimes, and the 
Food and Drug Administration, Or- 
phan Drugs Division. 

Patients are stratified based on se- 
verity of their disease. They are then 
randomized to one of three treatment 
regimens, which include pyrimetha- 
mine, sulfonamides, folinic acid, and 
spiramycin. 

To ensure uniform evaluation, pa- 
tients are evaluated at the study cen- 
ter in Chicago, Ill, at ages 0 to 2 
months and 1, 3.5, 5.5, 8, and 15 years. 
Evaluation includes assessments of 
the patient’s immunologic response to 
Toxoplasma gondii and assessments 
by specialists in pediatric infectious 


disease, neurology, ophthalmology, 
development, neuroradiology, and au- 
diology. 


Patients under the age of 2 months 
with congenital toxoplasmosis may be 
referred to our national collaborative 
study by calling (812) 791-4152. 

THE TOXOPLASMOSIS 
Stupy Group 
114 Baumgarten Pavilion 
Michael Reese Medical Center 
31st Street and South Lake 
Shore Drive 
Chicago, IL 60616 


THE TOXOPLASMOSIS 
STUDY GROUP 

Michael Reese Medical Center, Chicago. 
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vid Fisher, MD, Douglas Mack, MS, D. Patel, 
MD, William Schey, MD, Lazlo Stein, PhD, 
Shawn Withers, RN. 

The University of Chicago Pritzker School 
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Renal Anomalies in Familial 
Polythelia 


Sir. —Bortz et al' described an Ameri- 
can family of four (mother, father, and 
two sons) with supernumerary nipples 
but without associated renal anoma- 
lies. They commented that familial 
polythelia as a single congenital anom- 
aly is not associated with renal anom- 
alies. 

Bortz et al also referred to three 
previously reported cases of families 
with familial polythelia. Two families 
were presented by Hersh et a? and 
the third family by Klinkerfuss.* The 
two families described by Hersh et al 
both had significant associated renal 
anomalies. In one family the mother 
had a renal cyst and her daughter had 
a multicystic kidney. In the second 
family the father had hydronephrosis 
and his son had a small but normally 
functioning kidney. 

We are aware of several other ex- 
amples of the familial occurrence of 
polythelia. Birkenfeldt reported the 
occurrence of polythelia in twins. 
Marie® described a family with 20 
members in four generations who had 
supernumerary nipples. Graham- 
Campbell‘ described a mother with 10 
supernumerary nipples who had a 
child with one supernumerary nipple. 
Weinberg and Motulsky’ described a 
family of six female adults from two 
generations who had bilateral super- 
numerary axillary breasts without 
nipples or areolae. Rintala and Norio* 
reported a dysplastic divided nipple 
(intra-areola polythelia) bilaterally in 
a mother, her two daughters, and her 
son. One of the daughters had a total 
duplication of the right renal pelvis 
and ureter. Other affected family 
members were not investigated for 
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renal anomalies. No renal investiga- 
tions were performed on the other 
previously reported cases of individu- 
als with familial polythelia. 

In a recent article, Leung’ reported 
a Chinese family with three members 
from two generations who had super- 
numerary nipples. The father had a 
right renal cyst. The father’s twin 
daughters had normal findings on re- 
nal ultrasonography. 

We believe there is an association 
between familial polythelia and renal 
anomalies and that whenever a child 
is identified with a supernumerary 
nipple renal ultrasonography should 
be performed. 


ALEXANDER K. C. LEUNG, 
MBBS, FRCPC, FRCP (Grase) 
WILuiAM LANE M. Rosson, 
MD, FRCPC 
Department of Pediatrics 
University of Calgary 
Alberta Children’s Hospital 
Calgary, Alberta 
Canada T2T 5C7 
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Clusters or Clustering of Henoch- 
Sch6nlein Purpura 


Sir —In the July 1989 issue of AJDC 
Farley et al' reported a case cluster of 
Henoch-Schénlein purpura (HSP) oc- 
curring in Connecticut during 1987- 
1988. They suggested that the cluster 
may have been caused by person-to- 
person spread of an infectious agent 
of the respiratory tract to susceptible 
hosts. 

They cited my conclusion from an 
epidemiological study of 1222 Danish 
children with HSP? that there was no 
clustering. They continued: “In con- 
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trast, we were able to demonstrate a 
case cluster limited in time and space 
and centered in one ethnic group.” 

There is no contrast between our 
findings. The lack of clustering found 
in my study does not imply that clus- 
ters do not exist, but only that they do 
not occur more frequently than ex- 
pected by chance. 

The strong association between 
HSP and previous upper respiratory 
tract infections,“* the lack of con- 
tagiousness of HSP, and the negative 
serological findings of Farley et al! 
might be explained if several different 
infectious agents were able to trigger 
the development of HSP in some in- 
dividuals with an uncommon immune 
response. Such a phenomenon is well 
known; for instance, arthritis may fol- 
low infections with a large number of 
different microorganisms. 

Hans Erik NIELSEN, MD 
Department of Pediatrics 
GGK 4064, Rigshospitalet 
2100 @, Copenhagen 
Denmark 
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Tolentina N, Hadler JL, Hurwitz E. Epidemiol- 
ogy of a cluster of Henoch-Schönlein purpura. 
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1988;77:125-131. 

3. Sterky G, Thilen A. A study on the onset 
and prognosis of acute vascular purpura (the 


Schönlein-Henoch syndrome) in children. Acta 
Paediatr Scand. 1960;49:217-229. 


In Reply.—Dr Nielsen analyzed hos- 
pitalized patients with HSP in Den- 
mark and did not find statistical evi- 
dence of space-time clustering. In our 
study we identified all children given 
the diagnosis of HSP in a geographic 
area, and we described a case cluster 
that was clearly defined in space, 
time, and race/ethnicity. There are 
many differences between the two 
studies, and we agree with Dr Nielsen 
that there is no contradiction between 
the two. However, Dr Nielsen’s statis- 
tical findings do not preclude the ex- 
istence of a group of etiologically 
linked cases occurring with unusual 
frequency in one population subgroup 
during one period of time. It is this 
type of epidemiologic cluster that we 
have described. 

We concur with Dr Nielsen’s specu- 
lation that several different infectious 
agents may trigger HSP. However, 
even if many different agents have this 
capability, the cluster that we investi- 
gated may still have been caused by a 
single agent. We believe that discov- 


ering the cause of such a cluster may 
provide important clues to the patho- 
genesis of the disease. 

Tuomas A. FARLEY, MD 

Louisiana Department of 

Health and Hospitals 
PO Box 60630 
New Orleans, LA 70160 


SHEILA GILLESPIE, MSN 
University of California at 

Los Angeles Medical Center 
22-442 MDCC 
10833 Le Conte Ave 
Los Angeles, CA 90024 


Mavji Rasou.tpour, MD 

Hartford Hospital 

80 Seymour St 

Hartford, CT 06115 

NARDA ToLENTINO, MSPH 

James L. HADLER, MD, MPH 

Connecticut Department of 
Health Services 

150 Washington St 

Hartford, CT 06106 

EuGENE Hurwitz, MD 

National Institute of 
Neurologic Disorders 
and Stroke 

National Institutes of Health 

Bldg 10, 5B16 

Bethesda, MD 20892 


It’s Time We Eschew the 
Error, Type Il 


Sir. —I want to bring to your readers’ 
attention the problem of type II errors 
in clinical research studies that reach 
conclusions of “no difference.” Please 
forgive me as I cover some territory 
that is no doubt familiar, but I want to 
develop my argument fully. 

An investigator typically analyzes 
data by subjecting them to a statistical 
test, to see whether the difference 
observed is likely to have resulted 
from chance alone. When P<.05, the 
investigator concludes that there is a 
less than 5% chance that a difference 
of this magnitude could have resulted 
from chance, and so he or she con- 
cludes that the difference is real. So 
far, so good. But what happens when 
P>.05? Many investigators unfortu- 
nately conclude, without further anal- 
ysis, that the two outcomes studied 
are not different. What’s worse, many 
medical journals let these investiga- 
tors publish this erroneous conclusion. 
Merely knowing that P>.05 does not 
tell us that the two outcomes are the 
same. It only tells us that we lack 
sufficient data to conclude with confi- 
dence that they are different. As Dr 
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Angell noted in the New England 
Journal of Medicine, “Lack of evi- 
dence that a treatment . . . is effective 
is not the same as evidence that it is 
not effective.” 

The July 1989 issue of AJDC con- 
tains two studies that reached conclu- 
sions of no difference.?* Neither study 
addressed the issue of a type II error. 
In my estimation, such an omission is 
grievous, because as a reader I don’t 
know what to conclude about the re- 
sults without doing some digging and 
calculations of my own. When a nega- 
tive study is published, the author 
should include a confidence interval 
(CI) about the (presumably small) dif- 
ference observed in the study, so that 
the reader knows how extreme the 
difference might, in fact, be, given the 
data. It is then for the author to argue 
convincingly that even if the difference 
is truly as great as the extremes of 
the CI, such a difference would not be 
clinically relevant. (One can never ex- 
clude the possibility of infinitely small 
differences between the two groups 
studied, no matter how large the 
study.) Some argue that, in lieu of a 
CI, one may publish the 8 (probability 
of a type II error) calculated for the 
study, given the number of patients 
studied and the minimum difference 
between groups that would be clini- 
cally relevant. I am becoming con- 
vineed, however, that the CI is more 
appropriate.‘ 

A report of a negative study in the 
New England Journal of Medicine 
handles this issue clearly and con- 
cisely.’ It asks whether women who 
took multivitamins around the time of 
conception are less likely to have a 
child with a neural tube defect. The 
report gives an observed odds ratio of 
1.00 for the comparison of vitamin 
intake in women who gave birth to 
children with neural tube defect with 
vitamin intake in normal controls. It 
also reported a CI for this measure of 
comparison, telling us that there is a 
95% likelihood that the true odds ratio 
falls between 0.83 and 1.20. Other 
odds ratios and their corresponding 
CIs are also given. The authors then 
make the point explicitly in two sen- 
tences: “In general, the tight confi- 
dence limits virtually exclude even a 
modest beneficial or detrimental ef- 
fect of multivitamin use. A true pro- 
tective effect of as little as 30 percent 
would be highly unlikely.” 

What of the two articles in the July 
issue of AJDC? The first? considered 
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the clinical relevance of recovery of 
non-group A streptococci from the 
pharynx. The authors tell us that cul- 
tures from 25 (17%) of 150 patients 
with symptomatic pharyngitis pro- 
duced non-group A streptococci, com- 
pared. with 32 (21%) of 150 healthy 
controls. They applied a x? analysis to 
this two-by-two table and found that 
the difference between 17% and 21% 
is not statistically significant. Then 
they state the major conclusion of 
their study: “Non-group A ßB-hemo- 
lytic streptococci seemed not to be an 
important cause of sporadic pharyn- 
gitis in this pediatric population.” 
They do not consider the possibility of 
a type II error. Their analysis should 
have stated that the observed differ- 
ence in non-group A streptococci was 
—4.7%, with a 95% CI for the differ- 
ence in proportions of —13.5% to 
4.2%. Then they could have argued 
that an absolute difference of this 
magnitude is not clinically relevant, a 
point with which I personally agree. 
The reviewers or an individual reader 
might disagree, maintaining that it 
does matter whether 4% more symp- 
tomatic children or 14% fewer symp- 
tomatic children harbor non-group A 
streptococci compared with controls. 
But at least we would know what we 
are arguing about. The reviewers and 
the reader need to know how great the 
actual difference might be when a 
study reaches a conclusion of no dif- 
ference. We should not have to do the 
calculations ourselves. 

The second AJDC report? asked 
whether lead poisoning affects subse- 
quent childhood growth. The written 
presentation of this article is difficult 
to follow and frustrating to me. I 
cannot tell precisely what compari- 
sons the authors purport to have 
made. In addition, the lack of statis- 
tical detail is a serious deficiency. The 
reader is not told which data were 
statistically analyzed and by what 
test; P values are not reported, except 
for those from other studies, and no 
CIs are given. 

In Table 1 of their article, Sachs 
and Moel? contend that “initial Pb-B 
[blood lead concentration] was not a 
factor contributing to growth retar- 
dation.” The authors should not have 
converted inherently continuous data 
(blood lead concentrations and height 
percentiles) to categorical data. This 
arbitrary conversion runs the risk of 
sacrificing substantial information 
contained in the data and may have 


obscured the relationship between 
these two variables. Nevertheless, let 
us analyze the data as presented. The 
study found that, in 1985, 8 (62%) of 
13 lead-poisoned children with the 
highest maximum pretreatment blood 
lead concentration had a height in the 
50th percentile or above compared 
with 29 (71%) of 41 lead-poisoned chil- 
dren with the lowest maximum pre- 
treatment blood lead concentration. 
The point estimate of the difference in 
proportions is —9%; the 95% CI is 
from —39% to 21%. So these data tell 
us that the most severe lead poisoning 
was associated with an absolute reduc- 
tion of as much as 39% in the propor- 
tion of poisoned children who achieved 
aheight at or above the 50th percentile 
when compared with the least severely 
poisoned children. How can it be con- 
cluded, then, that these data demon- 
strate no effect, that “initial Pb-B was 
not a factor contributing to growth 
retardation”? The corresponding, nec- 
essary analysis is lacking from all of 
the authors’ other claims of no differ- 
ence. 

The authors might wish to argue 
that type II errors are less damaging 
than type I errors, that we hold au- 
thors to an a of 0.05 if they wish to 
claim an effect, but we commonly use 
a B of 0.2 when we do sample number 
calculations in planning a study. If 
true, then let’s use an 80% CI on the 
— 9% difference in proportions, giving 
an interval of — 29% to 10%. A lack of 
meaningful effect still has not been 
demonstrated. 

I think this issue is vital. I suggest 
to you that AJDC would be improved 
by an editorial policy more critical of 
submitted reports that make claims of 
no difference. 

Rosert D. Mauro, MD 

The Children’s Hospital 

University of Colorado School 
of Medicine 

1056 E 19th Ave 

Denver, CO 80218 
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In Reply. —We agree with Dr Mauro’s 
interpretation of our findings. Given 
the study size and the observed isola- 
tion rates of non-group A strepto- 
cocci, it was highly unlikely (P<.02) 
that even a 5% increase of isolations 
among the ill children would have been 
missed. Since the observed isolation 
rate was actually higher among the 
healthy controls, the lack of an impor- 
tant clinical difference seemed readily 
apparent. The 95% CI for the differ- 
ence in isolation rates is another way 
of expressing these results, which may 
appeal to some readers. 

GREGORY F. Haypen, MD 

J. OWEN HENDLEY, MD 

Department of Pediatrics 

University of Virginia Health 

Sciences Center 
Children’s Medical Center 
Charlottesville, VA 22908 


Tuomas F. Murray, MD 
Department of Pediatrics 

US Air Force Medical Center 
Wright-Patterson AFB, OH 45433 


Failure of Intravenous 
Gammaglobulin for Passive 
Immune Thrombocytopenia 
in a Neonate 


Sir. — Intravenous gammaglobulin 
(IVIG) therapy has been used with 
success in cases of neonatal thrombo- 
cytopenia caused by transplacentally 
transferred maternal autoantibodies”? 
and in neonatal isoimmune thrombo- 
cytopenia.* 

Recently we reported a persistent 
increase in platelet count after 
0.4 g/kg per day of intact polyethylene 
glycol-treated IVIG during the first 5 
days of life in a neonate with immune 
thrombocytopenia, passively acquired 
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from his mother. 

In another case, IVIG treatment 
was without benefit in a neonate with 
passive immune thrombocytopenia. In 
this case, the infant’s mother had mild 
thrombocytopenia during the preg- 
nancy (platelet count, 70 x 10°/L). Her 
first child was noted to have throm- 
bocytopenia at 2 months that sponta- 
neously resolved after 2 months. 

A male infant was born at term 
(gestational age, 39 weeks) by vaginal 
delivery to a woman with a normal 
pregnancy. His birth weight was 
3740 g; Apgar scores were 9 at 1 
minute and 10 at 5 minutes. The phys- 
ical examination at birth yielded nor- 
mal findings, and the platelet count 
was 29x 10°/L. At 3 days of age, pe- 
techiae were noticed on the face, 
trunk, and legs; serum IgM antibodies 
to toxoplasma, rubella, cytomegalo- 
virus, and herpes simplex were absent 
and direct Coombs’ test results were 
normal. The day after, platelet-asso- 
ciated IgG levels were increased up to 
100 fg per platelet (normal value, 
<8 fg per platelet), and IVIG therapy 
was started; daily intravenous infu- 
sions of 0.25 g/kg of intact gammaglob- 
ulin (Sandoglobulin, Sandoz, Basel, 
Switzerland) were given for 5 days. 
We did not observe any significant 
improvement of the platelet count dur- 
ing and after therapy. The patient was 
still thrombocytopenic (platelet count, 
15 x 10°/L) 1 month later. 

The failure of IVIG therapy in this 
case could be due to the lower dosage 
than usually administered. A possible 
explanation is related to the mecha- 
nism of action of the gammaglobulin, 
blockage of the Fe receptor of macro- 
phages with inhibition of the adher- 
ence and phagocytosis of IgG-coated 


platelets.° If the amount of antibody 
molecules fixed onto platelets exceeds 
by far those administered intrave- 
nously, then the IVIG inhibition of 
phagocyte adherence is diminished or 
eliminated. 

Nevertheless, it must be noted that 
Ballin et al’ have reported an overall 
response rate to IVIG (1 g/kg per d 
for 2 days), administered alone or in 
combination with steroids, of 75%; 25% 
of neonates may be “nonresponders.” 
Some of these patients may also have 
defective platelet production, in which 
case IVIG would not be beneficial. 

Maria ASSUNTA PESARESI 
STEFANO MICELI Soro, MD 
MariA Pastore, MD 
ACHILLE STABILE 
Department of Pediatrics 
Catholic University 

Rome, Italy 


Reprint requests to Cl. Pediatrica, Universita 
Cattolica, L.go F. Vito, 1, 00168 Roma, Italy (Ms 
Pesaresi). 
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-Instructions for Authors © 


NEW MANUSCRIPT PROCEDURE 


On January 1, 1988, AJDC initiated a new procedure. Manuscripts submit- 
ted to AJDC will NO LONGER BE RETURNED, except in the case of 
accepted manuscripts or those undergoing author revision. Original artwork 
and photographs will be returned. 

General Information. —Please send manuscripts and correspondence by 
first-class mail (do not use registered, certified, or express mail) to the 
Editor, Vincent A. Fulginiti, MD, AJDC, Dean’s Office, Room 1529, Tulane 
University, School of Medicine, 1430 Tulane Avenue, New Orleans, LA 
70112, All accepted manuscripts are subject to copy editing. The corre- 
sponding author will receive an edited typescript and layout for approval. 
Forms for ordering reprints are included with the edited typescript. 
Reprints are shipped six to eight weeks after publication. Proofs will be 
sent for approval if requested by the author and if printing deadlines permit. 
The author is responsible for all statements in his/her work, including 
changes made by the copy editor. 

Conforming with all of the steps listed below will facilitate the editorial 
processing of your manuscript. 

Step 1.—Cover Letter. — All manuscripts must be accompanied on sub- 
mission by a cover letter giving the name, address, affiliation, and telephone 
number of the corresponding author. The letter must include ALL of the 
following statements SIGNED BY ALL AUTHORS (ORIGINAL SIGNA- 
TURES): 

1. Copyright Release. —“In consideration of the American Medical As- 
sociation’s taking action in reviewing and editing this submission, the 
author(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) 
all copyright ownership to the AMA in the event that this work is published 
by the AMA.” 

2. Statement of Affirmation. —“This manuscript has not been published 
anywhere in any language and is not under simultaneous consideration by 
another publication. This manuscript is original and ALL authors have seen 
and approve of its contents.” 

3. Financial Disclosure. — List all affiliations with or financial involve- 
ment in organizations or entities with a direct financial interest in the 
subject matter or material of the research discussed in the manuscript (eg, 
employment consultancies, stock ownership) OR include a statement dis- 
claiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editor will discuss with the author the extent of disclosures appropriate 
for publication. All accepted manuscripts become the permanent property 
of the publisher (AMA) and may not be published elsewhere without written 
permission from the AMA. After publication certain articles may appear in 
translation in the foreign-language edition(s) of AJDC. 

Step 2.— Manuscript Format. — All articles submitted should have the 
following features: 

1. Four copies of the manuscript should be submitted; three are for 
transmission to referees and one is to be retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in triple-spaced format on heavy-duty 
white bond paper, 21.6 x 27.9 em (8% 11 in) with 2.5-em (l-in) margins. 
Do not use justified right margins. 

3. Title should be no more than 75 characters. 

4, Authors should be limited to six, all of whom have contributed to the 
study and manuscript preparation, are familiar with its substance, and are 
able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affiliations 
of all authors, address for request of reprints, and, if the manuscript was 
presented at a meeting, the organization, place, and exact date on which it 
was read. 

6. Writing style should conform to proper English usage and syntax; 
consult the American Medical Association Manual of Style, available from 
Williams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
with each line, including headings, double-spaced. Continuations should 
be on a second sheet with all headings repeated. 

9. Use Systéme International (SI) measurements throughout the manu- 
script. 

10. Illustrations should be high-contrast, glossy prints, in quadruplicate, 
unmounted and untrimmed; lettering should be legible after reduction to 
column size. Figure number, name of first author, and arrow indicating 
“top” should be typed on a gummed label and affixed on the back of each 
illustration. Do not write directly on the print. 

Magnification and stain should be provided for histologic sections. Full- 
color illustrations should be submitted as 35-mm, positive color transpar- 
encies, mounted in cardboard and carefully packaged. Do not submit glass- 
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mounted transparencies or color prints. Fee is $400 for up to six square- 
finished color illustrations that fit on one page. A letter of intent to pay the 
fee must accompany submission. 

All photographs in which there is a possibility of patient identification 
should be accompanied by a signed statement of consent from both parents 
(or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 
type double-spaced, and in AMA format. Please follow the exact order of 
information and punctuation in the examples below. Note: List all authors 
and/or editors up to six; if more than six, list the first three and “et al.” 

Journal articles: Seott GB, Buck BE, Leterman JG, Bloom FL, Parks 
WP. Acquired immunodeficiency syndrome in infants. N Engl J Med. 
1984;310:76-81. 

Books: Naeye RL. How and when does antenatal hypoxia damage fetal 
brains? In: Kubli F, Patel N, Schmidt W, Linderkamp O, eds. Perinatal 
Events and Brain Damage in Surviving Children. New York, NY: Springer 
Verlag NY Inc; 1988:83-91. 

Unpublished data, personal communications, or manuscripts “in prepa- 
ration” or “submitted” should not be included in the list of references. Such 
material, if essential, may be incorporated in the body of the article. 

Authors are responsible for the accuracy of the references. 

12. Investigations involving human subjects require a specific statement 
in the “Methods” section that an appropriate institutional review board 
approved the project and/or that informed consent was obtained from both 
legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author. Brief 
acknowledgements to specific contributors directly involved in the content 
of the manuscript may be placed at the end of the text, before the references. 
General acknowledgements will be deleted. 

Step 3. — Special Departments. — Criteria for several special departments 
are given below. 

1. The Pediatric Forum.—This is the place for comment, criticism, 
observations, and discussion of “issues of current concern and importance 
for children’s health,” in addition to letters that comment on articles in 
previous issues of AJDC. The Editor reserves the right to conduct review 
of and to edit all submissions. THE READER SHOULD SUBMIT TRI- 
PLE-SPACED COPY CLEARLY MARKED “FOR PUBLICATION” AND 
SIGNED BY ALL AUTHORS. REFERENCES, IF INCLUDED, 
SHOULD CONFORM TO THE USUAL AMA FORMAT. Copyright as- 
signment, signed by all authors, must accompany the original submission. 

2. From Research to Relevance.—Purpose: To focus on significant 
research that has a high probability of being translated into clinical 
usefulness. 

3. Educational Interventions. — Purpose: To share information concern- 
ing any educational efforts in the broad field of pediatrics. 

4. Sports Medicine. —Purrose: To provide current information related 
to the medical needs of young athletes, as pertinent to counseling young 
athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current 
concepts in the prevention, diagnosis, and treatment of sports-related 
illnesses and injuries. 

5. Pictwre of the Month. —Submissions should be sent directly to Murray 
Feingold, MD, National Birth Defects Center, Kennedy Memorial Hospital, 
30 Warren St, Brighton, MA 02135, and should conform to the format for 
original articles in terms of the text, references, and illustrations. 

6. Radiological Case of the Month. — Submissions should be sent directly 
to Beverly P. Wood, MD, University of Rochester Medical Center, 601 
Elmwood Ave, PO Box 648, Rochester, NY 14642. Submissions should 
conform to the format for original articles in terms of the text, references, 
and illustrations. 
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Editorials 


AJDC and Publication of Articles on Childhood Injuries 


We have attempted, over the years, 
to provide our readers with in- 
formative, scientific articles on the 
variety of injuries that maim and kill 
our children. In this issue, we bring 
together the results of a painstaking 
research effort coordinated by the Di- 
vision of Injury Epidemiology and 
Control, Center for Environmental 
Health and Injury Control, at the 
Centers for Disease Control (CDC), 
Atlanta, Ga. There is an executive 
. summary of this effort, which details 
the overall problem, and offers priori- 
ties for the prevention and control of 
accidental injuries and a series of in- 
dividual reports. 
Added to this collection from inves- 
tigators working with the CDC are 
independently submitted articles that 


accumulated as we were reviewing the 
CDC collection of reports. All of these 
reports have undergone our usual 
peer-review process, and have been 
deemed worthy of publication. To- 
gether, they give the most comprehen- 
sive, detailed picture of this vital area 
of child health care. The CDC reports 
provide an overall look at the various 
components of accidental injury, and 
the independent reports permit us to 
note contemporary research into many 
of these issues. 

We have published collections of re- 
ports, independently submitted and 
reviewed, in the June 1988 and Decem- 
ber 1987 issues of AJDC. We have 
been impressed with the descriptive 
efforts of investigators, but believe 
that this is just the first step in the 


Childhood Injuries in the United States 


A Priority Issue 


[njuries destroy the health, lives, and 

livelihoods of millions of people and 
are a major public health problem in 
the United States today. Injuries are 
a particularly tragic problem for chil- 
dren and adolescents in this country 
since virtually all of the difference in 
excess mortality among children in the 
United States compared with other 
industrialized countries is attributed 
to injury and violence.' In 1986, more 
than 22000 children and adolescents 
19 years and younger died of injuries 
in the United States, and among those 
between 1 and 19 years of age, injuries 
caused more deaths than all diseases 
combined.' In addition to those chil- 
dren who die each year, an estimated 
600000 are hospitalized, almost 16 
million require treatment in emer- 
gency departments, and more than 
30000 suffer permanent disabilities.! 
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Although the costs of injuries to chil- 
dren and adolescents are difficult to 
determine, they are estimated to ex- 
ceed $7.5 billion in direct and indirect 
costs each year.' In one report, inves- 
tigators estimated that for children 
younger than 14 years who were in- 
jured in 1985, the costs of their in- 
juries during their lifetimes will 
exceed $13 billion.? Despite these sta- 
tistics, injury prevention and control 
is just now beginning to receive high 
priority in the United States. 

This issue of AJDC includes an ar- 
ticle titled Childhood Injuries in the 
United States: Report to Congress, 
prepared by the Division of Injury 
Epidemiology and Control, Center for 
Environmental Health and Injury 
Control, Centers for Disease Control, 
Atlanta, Ga. The report provides a 
summary of the issues and problems of 


preventive process. All people inter- 
ested in accident epidemiology must 
now begin to address effective means 
for halting the toll that these injuries 
take from our children. As one of our 
major editorial priorities, AJDC will 
participate in this process by provid- 
ing a forum for the publication of sound 
articles dealing with these issues. 

Vincent A. Fuuerniti, MD 

Editor, AJDC 

Dean’s Office 

Room 1529 

Tulane University School 

of Medicine 
1430 Tulane Ave 
New Orleans, LA 70112 


childhood injuries in the United 
States. Some injury-specifie articles 
included in this issue were prepared 
as background reports for the report 
to Congress and provide detailed in- 
formation on their respective topics. 
As readers review the report to 
Congress and the other articles, they 
will realize the complexities of ad- 
dressing the childhood injury prob- 
lem. Setting priorities requires that 
we consider not only the incidence of 
an injury but its severity, cost to soci- 
ety, availability of effective interven- 
tions, and the costs of those interven- 
tions. How to balance these factors 
and then set priorities is not inher- 
ently obvious and is made even more 
difficult by the inadequacy of available 
data. Although reliable data on the 
mortality associated with childhood 
injuries exist, national data on nonfa- 
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tal childhood injuries cannot be easily 
obtained. Data on the costs of injuries, 
the costs of interventions, and the 
effectiveness of interventions are even 
more difficult to find. Many national 
estimates in the report to Congress 
and in the background reports are 
based on data collected from conven- 
ient regional sources. National projec- 
tions based on these data may misrep- 
resent the true impact of particular 
injuries and the impact of potential 
methods of intervention. 

To fill the gaps in current knowl- 
edge, investigators need to conduct 
more research on childhood injuries. 
We must not wait for research results, 
however, before taking action on child- 
hood injury prevention and control. 
The National Committee for Injury 
Prevention and Control has developed 
guidelines for state and local practi- 
tioners in injury prevention and con- 
trol programs.’ Using those guidelines 
and our present knowledge, federal, 
state, and local public health agencies, 
as well as concerned private groups, 
should coordinate their activities, cre- 
ate new programs, and strengthen 
existing ones, thereby implementing 
the most effective injury prevention 
and control strategies. 

No single intervention method will 
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be completely effective, but many op- 
portunities for reducing childhood in- 
juries exist and should be imple- 
mented or strengthened. For example, 
more uniform child-passenger protec- 
tion laws could reduce injuries in mo- 
tor vehicle crashes by removing the 
exemptions that exist in some state 
laws, thus promoting the correct use 
of protection laws and allowing better 
enforcement of existing laws. Regula- 
tions that require self-latching gates 
and fences around swimming pools are 
effective in reducing drownings among 
children younger than 5 years. Al- 
though more than 80% of US homes 
have smoke detectors, one third do not 
work in some communities. Commu- 
nity programs to install and maintain 
smoke detectors can reduce childhood 
injuries from house fires. Other ways 
to prevent childhood injuries from 
homicide, suicide, and pedestrian in- 
cidents, for example, are identified in 
the report to Congress. 

Childhood injury is a high-priority 
public health problem in the United 
States, one of which the public must 
be made aware. Research into preven- 
tion and control must be commensu- 
rate with the magnitude of the prob- 
lem, and translating the results of that 
research into effective preventive 


strategies must be a public health 
priority. Implementing and evaluating 
the intervention methods should also 
be emphasized. By working on these 
issues, we should create a significant 
impact on the leading killer of chil- 
dren. The report to Congress and the 
other articles in this issue are a useful 
source of information for researchers 
and others working toward preventing 
the enormous and tragic effects of 
injuries among children. 

Juan G. Ropricugez, MD, MPH 

Center for Environmental Health 

and Injury Control 

Centers for Disease Control 

Public Health Service 

US Department of Health and 

Human Services 
Atlanta, GA 30333 
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Childhood Injuries in the United States 
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ach year, injuries, one of the princi- 

pal public health problems in Ameri- 
ca, cause more than 150 000 deaths, one 
in eight short-term care hospital admis- 
sions, and more than 80 000 permanent- 
ly disabling conditions. Among children 
aged 1 to 19 years, injuries cause more 
deaths than all diseases combined and 
are a leading cause of disability. Injuries 
destroy the health, lives, and liveli- 
hoods of millions of people. Injury pre- 
vention and control are beginning to re- 
ceive a high priority in the United 
States. 

In 1986, more than 22000 children 
aged 0 to 19 years died of injuries in the 
United States. These injuries included 
deaths from motor vehicle crashes, ho- 
micides, suicides, drownings, and fires 
and burns. Each year, an estimated 
600 000 children are hospitalized for in- 
juries, and almost 16 million children 
are seen in emergency departments for 
their injuries. 

It is estimated that more than 30 000 
children suffer permanent disabilities 
from injuries each year. The effects of 
such disabilities on childrens’ develop- 
ment, daily living, and future produc- 
tivity are great. The financial, emotion- 
al, and social effects of injuries on the 
family are enormous. 

The costs of injuries to children are 
estimated to exceed $7.5 billion each 
year. Recent data suggest that these 
costs are considerably higher, with fu- 
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ture productivity losses alone for fatali- 
ties in this age group amounting to more 
than $8 billion. 

According to Fingerhut and Klein- 
man,’ “Childhood death rates in the 
United States are considerably higher 
than in other industrialized countries. 
Virtually all of the excess mortality 
among children in the United States is 
attributed to (unintentional) injury and 
violence.” Differences in death rates 
among countries suggest that the Unit- 
ed States’ childhood death rates could 
be dramatically reduced by improving 
injury prevention and control. 

Injuries are mistakenly referred to as 
“accidents” because they occur sudden- 
ly and are seen as unpredictable and 
uncontrollable. In particular, parents 
often believe that “accidents” will not 
happen to their child because the child is 
well supervised. Injury prevention in 
children is much more than a question of 
supervision; injuries, like disease, occur 
in highly predictable patterns and are 
controllable. 


PRIORITY INJURIES 


Priority injuries among children in- 
clude those to motor vehicle occupants 
and those associated with homicide, as- 
sault and abuse, suicide and suicide at- 
tempts, drowning and near-drowning, 
pedestrian-vehicle collisions, and fire 
and burns. Among children, motor vehi- 
cles accounted for 47% of injury deaths 
in 1986. From 0 to 19 years of age, inju- 
ries to motor vehicle occupants are the 
major cause of death in the United 
States. Homicide is the second leading 
cause of injury death among children, 
accounting for 12.8%, while suicide 
ranks third with 9.6% of childhood inju- 
ry deaths. Drowning, the fourth leading 
cause of injury death among children 
aged 0 to 19 years in the United States, 
accounts for 9.2% of injury deaths. Pe- 


destrian injuries is the next ranking 
cause of injury death in children. It is 
particularly important among children 
aged 5 to 9 years for whom pedestrian 
injuries cause more deaths than do any 
other cause of injury. Fires and burns 
are the sixth major cause of injury death 
among persons aged 0 to 19 years, lead- 
ing to 7.2% of deaths. Almost 30% of all 
childhood injury deaths result from a 
head injury. Injuries in the pediatric 
population disproportionately affect 
black and nonblack minority children. 
For some types of injury, black death 
rates are up to five times those for 
whites, 

The trends of these injuries, the 
groups of children at highest risk for 
each, and other factors that contribute 
to childhood injuries suggest priorities 
for further action. The special problem 
of head injuries among children and the 
overall problem of injuries among mi- 
nority children warrant increased em- 
phasis. Children who live in rural areas, 
particularly on farms, also are at higher 
risk for injuries. 


Prevention and Control Strategies 


Activities that could prevent the oc- 
currence of many of these priority inju- 
ries are numerous. In addition, the op- 
portunities to prevent subsequent 
death and disability through improved 
short-term care and rehabilitation ac- 
tivities are noted. 


Program Priorities for Progress 


As a major cause of morbidity, mor- 
tality, health care costs, and loss of hu- 
man potential, injury is a high-priority 
pediatric public health problem in the 
United States. Childhood injuries are 
beginning to receive the attention that 
they deserve. In the Centers for Dis- 
ease Control, Atlanta, Ga, alone, ap- 
proximately $21 million is being spent 
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for injury control research and commu- 
nity intervention demonstration pro- 
jects. Public awareness has been slowly 
increasing; research in prevention and 
control could continue to grow to be- 
come commensurate with the magni- 
tude of the problem; dissemination of 
existing research findings has been in- 
adequate; implementation and evalua- 
tion of intervention programs could be 
more widespread; and nationwide pedi- 
atric injury prevention and control ef- 
forts could use greater focus and coordi- 
nation. To guide us in our efforts to 
effect progress in the prevention and 
control of pediatric injury, we have the 
following program priorities for which 
the need for future resources can be 
expected to be reviewed in the context 
of overall competing budget priorities. 

1. Lead public health agencies in in- 
jury prevention and control at the feder- 
al, state, and local levels should be cre- 
ated or strengthened to coordinate 
activities within government and to en- 
courage and implement the most effec- 
tive injury prevention and control strat- 
egies emerging from the public and 
private sectors. 

2. Injury surveillance systems that 
track and analyze progress toward im- 
proved health outcome goals within 
communities, states, and the nation 
should be established to document the 
problem, particularly for nonfatal inju- 
ries, and to establish injury reduction 
priorities. 

3. Research to develop the new 
knowledge needed to control the prob- 
lem of injury among children should be 
expanded. 

4. Implementation of programs to in- 
corporate new research and program- 
matic findings should be facilitated by 
coordinating the work of government 
agencies, private sector entities, pro- 
fessionals, and the community. 

5. Decision makers and the general 
public need to be more aware of child- 
hood injury. 

6. Training of health professionals 
and other scientists in injury prevention 
and control and its research methods is 
critical to the development of new 
knowledge. 

Any recommendations for legislative 
action will be forwarded through estab- 
lished departmental channels as they 
are needed. 
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BACKGROUND 

Each year, injuries, one of the princi- 
pal public health problems in America, 
cause more than 150000 deaths per 
year, one in eight short-term care hospi- 
tal admissions, and more than 80000 
permanently disabling conditions.’ 
Among children aged 1 to 19 years, inju- 
ries cause more deaths than all diseases 
combined and are a leading cause of dis- 
ability. Injuries destroy the health, 
lives, and livelihoods of millions of peo- 
ple. Injury prevention and control are 
beginning to receive a high priority in 
the United States. 

In addressing this overriding public 
health problem, the US Congress 
passed the Injury Prevention Act of 
1986 (Public Law 99-649) to improve the 
public health through the prevention 
and control of injuries. This act is in- 
tended to (1) promote research into the 
causes, diagnosis, treatment, preven- 
tion, and rehabilitation of injuries; (2) 
promote cooperation between special- 
ists in fields involved in injury research; 
and (3) promote coordination by federal, 
state, and local governments and public 
and private entities in injury prevention 
efforts. 

Stressing the particular importance 
of injuries for children, Congress re- 
quested in Section 393 of the Injury Pre- 
vention Act of 1986 that the Secretary of 
the Department of Health and Human 
Services, through the Centers for Dis- 
ease Control, prepare a report analyz- 
ing the incidence and causes of child- 
hood injuries in the United States, and 
include recommendations for injury 
prevention and control legislation that 
the Secretary of the Department of 
Health and Human Services considers 
appropriate. 

As requested, in this report, we ana- 
lyze childhood injuries, note priority 
prevention and control issues, and pro- 
pose recommendations to prevent and 
control childhood injuries more effec- 
tively in the United States. 

Injuries are mistakenly referred to as 
“accidents” because they occur sudden- 
ly and are seen as unpredictable and 
uncontrollable. However, injuries, like 
diseases, occur in highly predictable 
patterns and are controllable.’ 

OVERVIEW 

During the last century, in the United 

States, injury has surpassed diseases as 


the leading cause of childhood mortality 
and disability and as a leading cause of 
childhood morbidity. In the last 60 
years, death rates due to infectious dis- 
eases declined 90%, but death rates due 
to injuries declined only 40%.* Since 
1968, rates of injury deaths among chil- 
dren declined 25%, but death rates for 
diseases declined 56% (Fig 1). Thus, 
success in controlling other causes of 
death has increased the importance of 
injury. 
Injury Mortality 

Injury causes almost 40% of the 
deaths among children aged 1 to 4 years 
and almost 70% of all deaths of children 
aged 5 to 19 years.*° In 1986, injury 
caused more than 22 000 deaths among 
children aged 0 to 19 years in the United 
States (Table 1). Intentional and unin- 
tentional injuries cause the loss of more 
potential years of life before the age of 
65 years than any other condition (Fig 
2).° Injuries to children aged 0 to 19 
years cause as many years of premature 
life lost as congenital anomalies and pre- 
maturity combined, the next two lead- 
ing causes of premature death in 
children. 


Injury Morbidity 


Injuries lead to 20% of all hospitaliza- 
tions among children, closely following 
respiratory illnesses (23% of all hospi- 
talizations), the leading cause of hospi- 
talizations among children.’ Each year, 
an estimated 600 000 children are hospi- 
talized because of injuries, and almost 
16 million more are seen in emergency 
departments. Injuries lead to more hos- 
pital days of care than any disease, 
cause the highest proportion of dis- 
charges to long-term care facilities, and 
result in the highest proportion of chil- 
dren who require home health care after 
hospital discharge. 


Cost of Injury 


Estimates of direct and indirect costs 
of injuries are difficult to develop. Stud- 
ies are under way to document these 
costs more accurately. ® 

A recent study of the costs of injury in 
the United States found that the cost of 
future-lost productivity alone for the 
22000 fatalities cited in this report 
amounts to nearly $8.3 billion in 1985 
dollars." Data from a previous study of 
childhood injuries estimated that child- 
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Fig 1.—Death rates among children aged 0 to 19 years for injuries and diseases i in the United 
States, 1968 through 1986 (data from the National Center for Health Statistics"). 


hood injuries in 1982 cost more than $7.5 
billion each year (Fig 3).”” 

Injuries to children require special 
consideration in the field of injury pre- 
vention and control. Children are more 
dependent on society to protect them 
from harm and to minimize their vulner- 
ability to unintentional and intentional 
injury. Injury risks vary considerably 
with the child’s age and developmental 
level. Marked differences in injury 
rates by age for different causes of inju- 
ry reflect changes in cognitive, percep- 
tual, motor/language abilities, and asso- 
ciated behaviors, as well as changes in 
the environment and exposure to haz- 
ards. For example, toddlers who ex- 
plore their homes are at risk for differ- 
ent injuries than adolescents who are 
exposed to very different environ- 
ments. Furthermore, injury from inten- 
tional events, such as homicide and sui- 
cide, have different patterns for 
different age groups. 

In this report, we focus on injuries 
among children aged 0 to 19 years and 
group them into 5-year age groups that 
generally correspond with four develop- 
mental stages: (1) preschool (0 to 4 
years), (2) early school (5 to 9 years), (3) 
preadolescence and early adolescence 
(10 to 14 years), and (4) late adolescence 
(15 to 19 years). Emphasis on injuries of 
each developmental level clarifies the 
problem and helps to target child injury 
prevention efforts.” 
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Fatal Injuries by Cause, — 
Oto 19 Years, United States, 1986" 


Causes of 
Injury No. 


Motor vehicle 
Occupant 
Pedestrian 
Other 1336 

Homicide 2877 

Suicide 2151 

Drowning 2062 

Fire and burns 1619 

Falls 322 

Other injuries 2835 

All injuries 22 411 


*Data from the National Center for Health Statis- 
tics, 1986 (see Table 10 for cause-of-injury codes 
used). 
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Fig 2.— Years of life lost before the age of 65 years among children for i injuries and diseases in 
the United States, 1986 (data from the National Center for Health Statistics’). 


Severity of injuries varies greatly for 
different causes of injury. Thus, specific 
information is needed to identify mor- 
bidity, disability, and costs of injury 
that result from the various causes of 
injury.” Childhood falls, for example, 
cause few deaths (0.5 deaths per 100 000 
children) but have the highest rates for 
hospitalization (170 hospitalizations per 
100000 children) and emergency de- 
partment visits (5110 visits per 100 000 
children) of all the causes of injuries.’ 
Falls cause relatively few years of pre- 
mature life lost by children but lead to 





$4 160 000 000 


$3 385 000 000 


Total 
$7 545 000 000 


Fig 3.—Costs (conservative estimates de- 
rived from the Massachusetts Statewide Inju- 
ry Prevention Program”) of injuries received 
in 1982 by children aged 0 to 19 years in the 
United States. 
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Fig 4.—International death rates from natural causes, 1985 (data from the National Center for Health Statistics’). 
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Fig 5.—International death rates from injuries and violence, 1985. 
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Fig 6.—International suicide rates for teenagers aged 15 to 19 years, 1985 (data from the 


National Center for Health Statistics’). 
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Fig 7.—International homicide rates for teenagers aged 15 to 19 years, 1985 (data from the 


National Center for Health Statistics’). 


the second largest direct and indirect 
dollar costs to society ($810 million per 
year). 


Cross-national Comparisons — 
Redefining Our Goals 


As pointed out by Fingerhut and 
Kleinman,’ “Childhood death rates in 
the United States are considerably 
higher than in other industrialized coun- 
tries. Virtually all of the excess mortal- 
ity among children in the United States 
is attributed to (unintentional) injury 
and violence.” 

Death rates in the United States from 
all natural causes (eg, cancer and birth 
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defects) among children aged 1 to 19 
years are similar to rates in France, the 
Netherlands, England and Wales, Swe- 
den, Canada, Japan, and Australia (Fig 
4),’ 

However, childhood death rates from 
all injuries, which include intentional 
(violence-related) and unintentional in- 
juries, are significantly higher in the 
United States in all but the 5- to 9-year- 
old age category (Fig 5). 

Suicide rates among 15- to 19-year- 
old persons are higher in the United 
States than in most other industrialized 
countries (Fig 6). 

Excess homicide mortality among 15- 


to 19-year-old persons is particularly 
striking (Fig 7). In 1985, 1579 homicides 
were reported among males and fe- 
males aged 15 to 19 years in the United 
States. Only 159 homicides were report- 
ed among 15- to 19-year-old males and 
females in the Federal Republic of Ger- 
many, France, England and Wales, 
Sweden, Canada, and Japan—despite 
the fact that the combined population of 
these countries is 1.4 times that of the 
United States. 

Many factors can contribute to varia- 
tions in injury rates among industrial- 
ized nations. These include socioeco- 
nomic and cultural differences, as well 
as differences in exposures to agents of 
unintentional injury and violence (eg, 
motor vehicle use patterns, level of seat 
belt use, prevalence of swimming haz- 
ards, and firearm access). The higher 
injury death rates in the United States 
suggest that childhood death rates in 
this country can be dramatically re- 
duced. 


Occupational Injuries 


Existing legislation and regulations 
at the federal and state levels provide 
some degree of guidance regarding the 
employment of children. This guidance 
addresses minimum age requirements, 
hours of work, and limitation of hazards 
of work. A recent General Accounting 
Office (Washington, DC) report dealt 
with the kinds of workplaces most likely 
to employ children, sometimes in viola- 
tion of protective laws and regulations.” 
Mortality data for the United States 
during years the 1980 through 1986 sug- 
gest that several hundred work site 
deaths may be occurring each year 
among children and adolescents aged 19 
years or younger. In Massachusetts, a 
study of 1500 occupational injuries 
among children found that 50% were 
employed illegally.” 

A National Institute for Occupational 
Safety and Health (Atlanta, Ga) report, 
covering 24 states for the year 1980, 
found that approximately 300 worker 
compensation claims were filed for chil- 
dren, aged 13 years or younger, and 
that more than 23 000 claims were filed 
for children and adolescents aged 17 
years or younger. Based on information 
from New York State, it is thought that 
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Table 2.—Motor Vehicle Occupant Injuries Among Children by Age and Sex in the 
United States f 


Deaths in 1986* 


Hospitalizations, t 


Annual 
No. Rate/100 000 


Both sexes 
0-4 


5-9 
10-14 
15-19 
Total 


Males 
0-4 


5-9 
10-14 
15-19 
Total 


Females 
0-4 


5-9 
10-14 
15-19 
Total 


Rate/100 000 No. 


All Nonfatal Injuries 
_ SSS 


Annual 
Rate/100 000 


Annual 


48 360 
47 405 
74 475 
471 773 
642 013 


20-63 

18-69 

21-99 
180-392 


21 268 
24 145 
33 210 
247 554 
326 177 


27 092 
23 260 
41 265 
224 219 
315 836 





*Data from the National Center for Health Statistics, 1986 (E codes: E810-E819; E822-E825 with fourth 


digit=0, 1, 8, or 9). 


tRange of estimates from hospital-based studies (Agran, 1988"). 
National Accident Sampling System, 1982-1986, including injuries not requiring hospitalization (Agran, 


1988"). 


Average Rate/100 000 
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Fig 8.—Average annual homicide rates for persons aged 0 to 19 years, by race and age, in the 
United States, 1982 through 1986 (data from the National Center for Health Statistics’). 


three quarters of these awards are 
probably the result of injuries, includ- 
ing lacerations, fractures, head inju- 
ries, burns, and amputations, and that a 
substantial proportion of such awards 
are for permanent disability.” 
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Alcohol and Other Drugs 


Recognition should be given to the 
role of alcohol and other drugs in inju- 
ries. The message for youth, younger 
than 21 years, should be no use; the 


Table 3.—Homicides Among 
Children by Age, Sex, and Race, 
United States, 1986* 


Deaths in 1986 


Annual 
No. Rate/100 000 


All races and sexes 
0-4 660 
5-9 134 
10-14 245 
15-19 1838 
Total 2877 
White males 
0-4 199 
5-9 38 
10-14 84 
15-19 659 
Total 980 
White females 
0-4 155 
5-9 30 
10-14 71 
15-19 249 
Total 505 
Black males 
0-4 167 
5-9 26 
10-14 60 
15-19 710 
Total 963 
Black females 
0-4 120 
5-9 34 
10-14 26 
15-19 168 
Total 348 


*Data from the National Center for Health Statis- 
tics, 1986 (E codes: E960-E969). 





message for adults should be to avoid 
consumption of alcohol in high-risk situ- 
ations. Further study is warranted on 
the injuries to children when they are 
interacting with adults who are drug or 
alcohol impaired. For example, children 
may be at risk as passengers in motor 
vehicles or when drugs or alcohol pre- 
cipitate violent behavior that cause in- 
tentional injuries to children. 


PRIORITY AREAS 


In selecting high-priority strategies 
for injury prevention and control, the 
incidence, severity, direct and indirect 
costs of injuries, the likelihood of suc- 
cess, and the cost of the intervention 
must be considered. The injury control 
field is constantly challenged with bal- 
ancing these five characteristics. Ex- 
perts within and outside government 
are together developing national priori- 
ties for violence and injury prevention 
and control as part of the year 2000 
health objectives.” This report focuses 
on issues of greatest importance to chil- 
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t 


dren, drawing on this national process 
to set health priorities and reviews of 
specific topics on childhood injuries. =” 


Motor Vehicle Occupant Injuries 


Among children, injuries due to mo- 
tor vehicle collisions account for 47% of 
all injury deaths. Injuries to motor vehi- 
cle occupants are the major cause of 
childhood injury death in the United 
States. Among all types of pediatric in- 
juries, motor vehicle occupant injuries 
have the third highest hospitalization 
rate and the third highest emergency 
department visit rate.’ They account for 
the largest number of years of life lost 
before the age of 65 years and cost more 
than any other pediatric injury. 

Deaths to motor vehicle occupants 
are most common among adolescents; 
fatality rates for 15- to 19-year-old per- 
sons are almost 10 times those of chil- 
dren younger than 10 years (Table 2). A 
marked disparity between sexes is ap- 
parent among adolescents with the 
death rate for males twice that for fe- 
males. Approximately half of adoles- 
cent motor vehicle crash fatalities in- 
volve alcohol. 

Nonfatal injury data are not readily 
available nationally. However, hospi- 
tal-based studies allow us to estimate 
that rates for hospitalization among ad- 
olescents are six to nine times higher 
than for other childhood age groups (Ta- 
ble 2).“ Estimates of overall motor vehi- 
cle occupant injuries among children 
aged 0 to 19 years also indicate a pre- 
dominance among adolescents.“ Sex 
differences in overall injury rates 
among adolescents are not as pro- 
nounced as they are for fatalities. Over- 
all, 15- to 19-year-old persons account 
for 77% of motor vehicle occupant fatali- 
ties among children, years of life lost, 
nonfatal injuries, and direct care costs 
among children.** Males in this age 
group account for 60% to 70% of these 
losses. 

Data from the National Accident 
Sampling System and the Fatal Acci- 
dent Reporting System of the National 
Traffic Safety Administration (Wash- 
ington, DC) indicate that there are 500 
fatalities and as many as 40 000 injuries 
to bicyclists younger than 20 years. Mo- 
toreyclists in this age group sustain 
about 1000 fatalities and 45 000 injuries 
per year. 
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Fig 9.—Percent of weapons used to commit homicide on children aged 0 to 19 years in the 

United States, 1986 (data from the Uniform Crime Report”). 


Deaths in 1986* 


er 


Annual 
Rate/100 000 


Hospitalizationst 
Annual 
Rate/100 000 


All races and sexes 
0-4 


5-9 
10-14 
15-19 
Total 


White males 
0-4 


5-9 
10-14 
15-19 
Total 


White females 
0-4 


5-9 
10-14 
15-19 
Total 


Males of other races 
0-4 


5-9 
10-14 
15-19 
Total 


Females of other races 
0-4 


5-9 
10-14 
15-19 
Total 


*Data from the National Center for Health Statistics, 1986 (E codes: E950-E959). 
tEstimates from hospital-based studies (Holinger, 1985'°). 
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Table 5.—Numbers and Rates/100 000 of Injury-Related Deaths Among Males Aged 19 Years or Younger, 
by Age and Race, United States, 1986 


Motor 
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15-19 y 
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Other 


Total, <19 y 
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Homicide, Assault, and Abuse 


During the past 25 years, homicide 
rates among children have at least dou- 
bled for each age group.” Homicide is 
now the second leading cause of injury 
death among children, accounting for 
2877 deaths in 1986 (Table 1). Almost 
two thirds of these deaths (64%) are 
among 15- to 19-year-old persons, but 
23% occur in children younger than 5 
years (Table 3). Furthermore, some ad- 
ditional homicides are misclassified as 
other causes of death. 

Most homicide deaths are among 
males (68%) and almost half (46%) are 0 
among blacks. Homicide rates are high PP SOs 
during the first 3 years of life; they are Rate bai ates 
low from ages 5 through 10 years, after 
which they rise, with dramatic in- 
creases at 15 years of age (Fig 8). Al- Fig 10.—Weapons used to commit suicide by persons aged 15 to 19 years in the United States, 
though this pattern is seen among all 1968 through 1986 (data from the National Center for Health Statistics’). 
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nounced for black males. Overall, homi- among blacks, rates for males are al- Homicide rates for black children are 
cide rates among male children are most three times as high as those for about five times as high as those for 
about twice the rates for females, and black females (Table 3). white children. Rates for black males 
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Deaths in 1986 


Annual 
Rate/100 000 


Both sexes 
0-4 


5-9 
10-14 
15-19 
Total 

Males 


5-9 
10-14 
15-19 
Total 


Females 
0-4 


5-9 
10-14 
15-19 
Total 





Hospitalizationst 


Annual 
Rate/100 000 


*Data from the National Center for Health Statistics, 1986 (E code: E830, E832, and E910). 
tEstimates from hospital-based studies (Wintemute, 1988”). 


and black females are higher than those 
for white males at every age group. 

The weapons with which homicide 
victims are killed vary with age, sex, 
and race. About half of all homicides 
among children aged 0 to 4 years are 
inflicted with blows, and about 10% of 
murdered children aged 0 to 4 years are 
killed by firearms (Fig 9).” Among chil- 
dren, the proportion of homicides that 
are inflicted with firearms increases 
with age, regardless of sex or race. 

Overall, one third of homicides among 
females aged 0 to 19 years are inflicted 
with firearms, and more than half of 
male homicides are inflicted with fire- 
arms.” Among males aged 10 to 19 
years, between two thirds and three 
quarters of all homicides are inflicted 
with firearms. 

Data on hospitalizations, emergency 
department visits, and the number of 
physician visits as a result of assaults 
are unavailable. Estimates based on po- 
lice-reported, firearm-related assaults 
are unreliable. 

In 1986, an estimated 1.6 million chil- 
dren were abused or neglected.” Al- 
most 60% of these incidents involved 
physical abuse or neglect. Among those 
physically abused, 55% were females. 
Although physical abuse data are un- 
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available for the age groups in this re- 
port, it is known that physical abuse 
rates increase with age. The older ado- 
lescent rates (about 730 per 100 000 per- 
sons) were twice those for the younger 
age groups (about 350 per 100 000 per- 
sons).” 

Reliable data or estimates of the costs 
to society of homicide, assault, and 
abuse of children aged 0 to 19 years in 
the United States do not exist. 


Suicide and Suicide Attempts 


Suicide accounted for 2151 deaths 
among persons aged 0 to 19 years in the 
United States in 1986, making it the 
third leading cause of injury death 
among children (Table 1). During the 
last three decades, suicide rates among 
persons 35 years of age and older have 
generally declined, but suicide rates for 
persons aged 10 to 19 years have more 
than doubled.” Suicide is rare before the 
age of 10 years (Table 4). 

Males account for 80% of childhood 
suicides among 10- to 19-year-old per- 
sons (Table 4). In the 10- to 19-year-old 
age group, suicide rates among white 
children are generally 1.5 to 2.5 times 
the suicide rates for children of races 
other than white. However, suicide 
rates for nonblack minority males aged 


15 to 19 years are higher than those for 
blacks and approach the rates for white 
males in this age group (Table 5). Sui- 
cide rates for nonblack minority females 
aged 10 to 19 years are equal to or higher 
than rates for white females of this age 
group. 

Because of the stigma associated with 
suicide, as well as the difficulty of deter- 
mining intent, suicides may be under- 
counted. The extent of interpreting is 
unknown, but it is assumed that the 
magnitude of suicide among youth is 
higher than officially reported. 

The methods used to commit suicide 
vary by age, and these methods have 
been changing over time. Half (51%) of 
the suicides among 10- to 14-year-old 
persons in 1985 were by gunshot, 35% 
by hanging, and 12% by poisoning.” 
With increasing age, however, firearms 
increasingly become the method of sui- 
cide. Firearms were involved in 60% of 
suicides among 15- to 19-year-old per- 
sons, whereas hanging and poisoning 
accounted for 19% and 16%, res- 
pectively. 

A steady increase in the proportion of 
suicides committed with firearms be- 
tween 1968 and 1986 occurred among 


15- to 19-year-old persons, accounting — 


for almost all of the increase in suicide 
rates during this period (Fig 10). In- 
creased use of firearms to commit sui- 
cide was most evident among females. ** 

Suicide attempts have been estimat- 
ed to be at least eight times more com- 
mon than suicides." Females attempt 
suicide up to three times more often 
than males. About 20% of suicide at- 
tempters are hospitalized. 

According to these estimates and 
1986 mortality data, approximately 
15 500 persons aged 0 to 19 years at- 
tempted suicide. About 3100 of these 
attempters were hospitalized (Table 4) 
for a total of almost 19 000 days of hospi- 
talization. Conservatively, suicide at- 
tempts cost society more than $8 million 
in direct medical care costs alone.” 


Drowning and Near-drowning 


Drowning, the fourth leading cause of 
injury death among children aged 0 to 19 
years in the United States, accounted 
for 2062 deaths in this age group in 1986 
(Table 1). Childhood drowning is most 
common among young children and 
adolescent males. 
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Drowning Incident 


Children aged 0 to 4 years accounted 
for 37% of all pediatric drowning deaths 
(Table 6), although they make up only 
26% of the pediatric population. 

In three states—California, Arizona, 
and Florida—drowning is the leading 
cause of injury death among these 
young children.” The 5-year age groups 
used in this report do not reveal that 
children aged 1 to 3 years are at a high- 
est risk of drowning death. 

Up to 90% of drownings in this age 
group occur in residential swimming 
pools. Males aged 15 to 19 years also 
have high drowning rates: 92% of 
drowning deaths among 15- to 19-year- 
old persons occur among males. Drown- 
ings among adolescent males occur in a 
variety of aquatic environments, and al- 
cohol use is a contributing factor in 40% 
to 50%." 

Overall, blacks have drowning death 
rates almost twice those of whites (Ta- 
ble 7). However, for children aged 0 to 4 
years, drowning rates for white chil- 
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dren are about 1.5 times the rates for 
black children. For children aged 5 to 19 
years, black drowning rates are two to 
four times higher than white rates. 
Because national data on nonfatal in- 
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juries are limited, the magnitude of 
near-drowning among children can be 
estimated only indirectly. For each pe- 
diatric drowning fatality, there are an 
estimated three to four hospital admis- 
sions, and for each hospital admission, 
four children are seen in the emergency 
department and released.” If these esti- 
mates are applied to 1986 mortality 
data, there were almost 7100 hospital- 
izations (Table 6) and more than 28 000 
emergency department visits due to 
near-drowning. 

Near-drowning generally results in 
either severe permanent brain damage 
or prompt, complete recovery. Short- 
term care costs vary greatly and are 
estimated from $2000 for victims who 
have prompt full recovery to $80 000 for 
victims with severe permanent brain 
damage. Severely impaired survivors 
also incur institutional care costs that 
approximate $100 000 per year.” An es- 
timated 20% of hospitalized survivors of 
near-drowning have severe and perma- 


nent neuralgic disability. Consequent- 
ly, the annual direct care costs for child- 
hood drowning are estimated to exceed 
$200 million per year. 


Pedestrian Injuries 


In 1986, there were 1787 pedestrian 
fatalities among American children (Ta- 
ble 1). A pedestrian injury occurs when 
anyone involved in a collision with a mo- 
tor vehicle was not riding in or on a 
motor vehicle, railroad train, streetcar, 
animal-drawn or other vehicle, or on a 
bicycle or animal at the time of the colli- 
sion. Pedestrian injuries are a signifi- 
cant cause of death for all children aged 
Oto 19 years, with the problem in the 10- 
to 14-year-old age bracket less than for 
the other age groups. Among children 
aged 5 to 9 years (Table 8), pedestrian 
injuries cause more deaths than do any 
other cause of injury (Table 7). Addi- 
tionally, nonfatal pedestrian injuries 
are much more common among 5- to 9- 
year-old children.“ More than 60% of 
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Fig 11.—Average annual residential fire death rates for persons aged 0 to 19 years, by race and 
age, in the United States, 1982 through 1986 (data from the National Center for Health 


Statistics’). 


childhood pedestrian deaths were 
among males, and regardless of race, 
male pedestrian fatality rates were al- 
most twice as high as those for females 
(Table 8). Pedestrian fatality rates for 
children of races other than white are 
1.5 times the rates for white children 
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(Tables 5, 7, 9 and 10). The risk of pedes- 
trian injury is inversely related to socio- 
economic status, with poor children 
having two to three times the risk of 
other children.” 

‘Dart-out” incidents, in which the 
child darts out into the street in the 


All Traumatic 
Brain Injuries* 
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*National projections based on rates of persons 
who were hospitalized or died due to brain injury in 
San Diego County, California, 1981 (Kraus, 1988'5). 

tEstimates do not add up to 100% because of 
rounding. 


middle of a block, account for 50% to 
70% of pedestrian injuries among chil- 
dren aged 0 to 9 years. 

Children, struck by vehicles that are 
backing up, are primarily aged 0 to 4 
years. Only 5% to 7% of pedestrian inju- 
ry deaths result from backing-up vehi- 
cles. 

Nonfatal pedestrian injuries can be 
estimated based on the result of special 
studies and police reports.” Extrapolat- 
ing from such studies, an estimated 
51000 pedestrian injuries occurred 
among children aged 0 to 19 years in the 
United States in 1985 (Table 8), and 
about 18000 of these children (36%) 
were admitted to the hospital. The 5- to 
9-year-old children had the highest inju- 
ry rate and accounted for 37% of the 
total number of injuries. It is estimated 
that more than 5000 children suffer a 
permanent disability from pedestrian 
injuries each year. 


Fires and Burns 


Fire and burn injuries are the sixth 
major cause of death among persons 
aged 0 to 19 years and led to 1619 deaths 
in 1986 (Table 1). About 80% of fire and 
burn deaths resulted from house fires, 
9% from electricity, and 2% from scald- 
ing.” More than half of all pediatric burn 
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Fig 12.—Percent of causes of traumatic brain injury to children by age groups in San Diego, 


Calif, 1981 (data from Kraus et al”). 
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*Data from the National Center for Health Statistics, 1986. 


deaths occur among children aged 0 to 4 
years, and almost 75% of pediatric burn 
deaths occur among those children 
younger than 10 years (Table 11). 

Fire and burn deaths are more com- 
mon among black children than children 
who are white or other races (Table 7). 
Although black children account for 
only 15% of the pediatric population, 
they accounted for 34% of all pediatric 
fire and burn deaths. For children youn- 
ger than 10 years, black males are three 
times more likely than white males and 
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black females are 4.5 times more likely 
than white females to die ina house fire.* 
Residential fire deaths are most com- 
mon among children younger than 5 
years, with the largest disparity be- 
tween blacks and whites at the youngest 
ages (Fig 11). 

Children living in the South, especial- 
ly the Southeast, are at greatest risk of 
dying in a house fire.” 

National estimates of hospitalizations 
for burns indicate that almost 27 000 
children are hospitalized for a burn inju- 


ry annually; approximately 75% of these 
are male children (Table 11). More than 
half of all burn hospitalizations among 
children are children aged 0 to 4 years. 
Anestimated 70% of children aged 0 to 4 
years who are hospitalized for burns are 
burned by hot liquids.” Thus, approxi- 
mately 9400 very young children are 
hospitalized for scald burns in the Unit- 
ed States each year. Among older chil- 
dren, flame burns account for almost 
half (47%) of hospitalized burns, and 
scalds account for about 30%. For every 
child hospitalized for burns, about 15 
children seek outpatient care for a burn 
injury. In 1985, almost 400 000 children 
were treated in emergency depart- 
ments, clinics, or physicians’ offices for 
burn injuries.” 

Fire and burn injuries frequently 
cause severe disfigurement, pain, emo- 
tional distress, and enormous economic 
costs. Costs for burned children are es- 
timated at $3.6 billion per year.” 


Head Injuries 


A head injury results from many dif- 
ferent causes of pediatric injury, includ- 
ing motor vehicle collisions, falls, sports 
and recreation, and assaults. In keeping 
with the major disabilities and causes of 
death that result from a head injury, we 
define a head injury as a brain injury. A 
head injury or brain injury is the physi- 
cal damage to or functional impairment 
of the brain caused by acute mechanical 
forces or a lack of oxygen (from drown- 
ing, suffocation, or poisoning).” Among 
injured children, a head injury is com- 
mon and can cause significant disabil- 
ities or long-term effects. Additionally, 
such injuries can have a tremendous 
economic and social influence on the 
community and the family. 

The number of childhood injury 
deaths due to head injury can be esti- 
mated from studies in one area of the 
country.” About 10 in 100 000 children 
aged 0 to 19 years die each year because 
of a head injury; thus, approximately 
7000 children died with a traumatic 
brain injury in 1986. Almost 30% of all 
childhood injury deaths result from a 
head injury. An estimated 150 000 chil- 
dren suffered a traumatic brain injury in 
1986 (Table 12). Many are hospitalized, 
for a median length of hospital stay 
ranging from 5 to 8 days. Children occu- 
py hospital beds for more than 550 000 
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Fig 13.—Excess injury deaths among children, by race and cause, in the United States, 1986 (data from the National Center 


for Health Statistics’). 


days per year from brain injuries, with 
short-term hospital care costs exceed- 
ing $10000 per patient (1981 dollars). 
The hospital care costs alone exceed 
$1 billion per year.” 

Each year, an estimated 29 000 per- 
sons aged 0 to 19 years have a per- 
manent disability from moderate or 
severe traumatic brain injury.” In 
addition, even a mild brain injury is in- 
creasingly recognized as sometimes 
causing a learning or behavioral dys- 
function. 

Traumatic brain injury rates for male 
children are twice those for females (Ta- 
ble 12). Rates for males increase slowly 
up to the age of 14 years, then increase 
dramatically for children aged 15 to 19 
years. Rates for females are highest for 
the 0- to 4-year-old children and modest- 
ly high for those aged 15 to 19 years. 
Most (82%) head injury incidents cause 
amild brain injury, 14% cause moderate 
to severe brain injury, and 5% result in 
death (Fig 12).” More than 37% of all 
brain injuries are a result of motor vehi- 
cle crashes (Fig 12). 

Of all motor vehicle crashes resulting 
in brain injury, 29% (of those involving 
children) produce a severe brain injury. 
For children aged 0 to 4 years, falls 
accounted for more than half of all trau- 
matic brain injuries. For those 10- to 14- 
year-old children, 43% of brain injuries 


640 AJDC—Vol 144, June 1990 


are sports or recreational related. 
Among adolescents aged 15 to 19 years, 
motor vehicle crashes cause 55% of 
brain injuries. Brain injuries among 
children aged 5 to 9 years are equally 
divided among motor vehicles, falls, and 
sports and recreation. Causes of brain 
injury among children are likely to vary 
from one region of the country to 
another. 

Blood alcohol tests are not often per- 
formed for injured children younger 
than 15 years. Only about a quarter of 
15- to 19-year-old children with a trau- 
matic brain injury were tested for blood 
alcohol. Of those tested, however, more 
than half (51%) had a positive blood alco- 
hol test.” 


Minority Groups 


Injury mortality and morbidity in 
America is greater for minority popula- 
tions and the poor. Injury is one of six 
health problems that causes excess 
deaths among blacks compared with 
whites.” Injuries in the pediatric popu- 
lation disproportionately affect black 
and nonblack minority children. Except 
for males aged 15 to 19 years, injury 
death rates of black children are 1.3 to 2 
times the rates for whites for all age and 
sex groups. For males aged 15 to 19 
years, overall black injury death rates 
are equal to those for whites. In gener- 


al, injury death rates for nonblack mi- 
norities are between those for blacks 
and whites. 

Further examination of injury deaths 
among children shows that for some 
types of injury, black death rates are up 
to five times those for whites (Table 13). 
Homicide, residential fires, drownings, 
and pedestrian-vehicle collisions are the 
four causes of injury that account for the 
largest disparities in black-white injury 
deaths. In 1986, there were more than 
1700 excess deaths of children due to 
these four causes among black children 
compared with white children (Fig 13). 
(The number of excess deaths is the dif- 
ference between the number of deaths 
actually observed among one group and 
the number of deaths that would have 
occurred if that group had died at the 
same rate, for each age and sex catego- 
ry, as did the group with the lower 
rate.”) In the same year, there were 
approximately 800 excess deaths of 
white children from motor vehicle 
crashes and suicides. 

Since the black-white rate ratio is 4.7 
for homicides, homicides accounted for 
almost 60% of the 1700 excess deaths 
among black children. Fire and burns 
accounted for about 22% of the excess 
deaths. Residential fire death rates for 
black children are three times the rate 
for white children, and rates for black 
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Table 14.—Interventions for Injury 
; Prevention and Control 


Interventions 


Motor vehicle occupant injuries 
Occupant protection programs 
Alcohol and impaired driving programs 
Vehicle design improvements 
Provisional licensing 
Fire and burns 
Smoke detectors 
Tap water scald programs 
Fire-safe cigarettes 
Childproof cigarette lighters 
Suicide and suicide attempts 
Alcoho! and drug abuse programs 
Suicide attempt recognition and referral 
Gatekeeper awareness and training 
Limited access to lethal materials 
Drowning and near-drowning 
Swimming pool regulations/ 
enforcement 
Alcohol use limitations 
Homicide, assault, and abuse 
Conflict resolution skills training 
Child abuse and assault recognition and 
referral 
Alcohol and drug abuse programs 
Young mothers’ program to prevent child 
abuse 
Violence morbidity data collection 
Support services for victims 
Pedestrian injuries 
Walkways 
Traffic control 
Crossing aids 
Pedestrian skills training 
Alcohol and drug abuse programs 
Short-term care 
Emergency medical services 
improvements 
Trauma care system improvements 
Quality assurance and system 
evaluation 
Rehabilitation 
Early integration of rehabilitation system 
improvements 
System evaluation of rehabilitation 





females are almost four times the rates 
for white females. 

For some injuries, such as those to 
motor vehicle occupants, falls, poison- 
ing, and suicides, overall white injury 
death rates are equal to or exceed black 
rates. However, minority children suf- 
fer high rates of death for even these 
injuries when the age groups are exam- 
ined separately. For example, poison- 
ing and fall death rates for black chil- 
dren aged 0 to 4 years are 1.5 to 2 times 
those for whites. Suicide rates for non- 
black minority females aged 15 to 19 
years are higher than rates for their 
white or black counterparts (Table 9). 
Motor vehicle occupant injury death 
rates for nonblack minority children 
aged 5 to 9 years are higher than rates 
for any other race (Table 7). The rate of 
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motor vehicle occupant injury deaths 
for Native Americans younger than 15 
years is twice that for any other race." 


Other Injuries 


Together, the categories “other inju- 
ries” and “other” motor vehicle injuries 
account for the second largest number 
(19%) of injury deaths among children 
(Table 1). These categories are a con- 
glomeration of causes of injury, such as 
non-traffic snow vehicle injuries, wa- 
ter- and air-transport injuries, bicycle 
injuries, medical and surgical misad- 
ventures, poisonings, sports injuries, 
injuries due to natural and environmen- 
tal factors, and unspecified causes of 
injury. Although large in number as a 
group, each cause individually would be 
overshadowed by the other causes list- 
ed in Table 1. Furthermore, interven- 
tion could not be aimed at these catego- 
ries as a whole. Instead, intervention 
strategies should focus on those that 
appear to be feasible and effective for 
specific injury types, such as bicycle 
head injuries, poisoning, and all-terrain 
vehicle injuries. 


PREVENTION 


The National Committee for Injury 
Prevention and Control has developed 
guidelines for state and local practitio- 
ners in injury prevention and control 
programs.” These guidelines will be 
published in a book, Preventing Inju- 
ries: Meeting the Challenge,” that can 
serve as a guide for health practitioners 
to assist them in designing, implement- 
ing, and evaluating injury prevention 
and control programs. Three general 
approaches can be used to prevent inju- 
ries; all of these approaches should be 
part of a comprehensive injury control 
effort. Persons at risk of injury can be 
persuaded to change their behaviors 
voluntarily to decrease their risk of inju- 
ry; individuals can be required by law or 
administrative rule to change their be- 
havior or environment; or the safe de- 
sign of products and environments can 
automatically protect persons from 
some injury risks.*” Even design or en- 
gineering approaches need to be rein- 
forced with educational messages. For 
example, the installation of smoke de- 
tectors in all sleeping areas in homes 
requires a program that motivates per- 
sons to accept such a change, fosters 


installation, and ensures continued 
maintenance. 

Interventions designed to decrease 
injury morbidity and mortality among 
the pediatric population must be target- 
ed where the greatest savings in lives, 
disabling injuries, and costs can be real- 
ized. Efforts may focus on individuals 
and their families, the source of the en- 
ergy, and the physical and social envi- 
ronment together or separately. Many 
interventions are specific for a particu- 
lar cause of injury. Other interventions 
affect a variety of injury types. Factors, 
such as alcohol and drug abuse, affect 
the occurrence and outcome of many 
injuries. Programs, such as those de- 
signed to alter alcohol use behaviors, 
increase enforcement of existing alcohol 
use laws, or decrease availability of al- 
cohol to young persons, will influence 
morbidity and mortality across a range 
of injuries. 

Most injuries result from complex in- 
teractions of the environment, the host, 
and the energy source. No single inter- 
vention will be completely effective, but 
many opportunities to reduce injuries 
exist. A number of interventions are 
listed for the different causes of injury 
(Table 14). Not all interventions are 
shown; instead, the intent is to suggest 
the spectrum of interventions that have 
an important potential to prevent or 
control injuries. This list underscores 
the urgent need for further creative 
thought about and research into inter- 
ventions. It also suggests the need to 
develop unique strategies in each com- 
munity that will address the citizen’s 
priority injuries. 

Improved systems of emergency re- 
sponse, short-term care, and rehabilita- 
tion can limit the effects of injuries and 
are crucial for all age groups. 


Motor Vehicle Occupant Injuries 


Methods to prevent and control inju- 
ries to motor vehicle occupants encom- 
pass changes in behaviors, in the design 
and use of the vehicle, and in the road 
and roadside environment.” Priority 
interventions that have the potential for 
ensuring maximum child safety include 
the following methods. However, fur- 
ther research is needed to identify bet- 
ter their contribution to reducing child- 
hood injuries. 

Occupant Protection.—More uni- 
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formity of existing child passenger pro- 
tection laws, including safety belt and 
child safety seat laws for 0- to 4-year-old 
children could remove exemptions, help 
to promote correct use, and allow direct 
enforcement of such laws. Some experts 
also believe that seat belt laws that cov- 
er all passengers in all seat locations, 
front and rear, would help to increase 
their use among older children. A con- 
tinuing effort is needed in the following 
areas: (1) Children and parents need to 
be educated and motivated concerning 
the use of safety belts and child safety 
seats, including the correct use of these 
systems. High-risk population groups, 
those who are more prone to be involved 
in serious crashes, need to be identified 
and targeted for intervention. (2) Safe- 
ty belt and child passenger safety laws 
need to be upgraded. Exemptions to the 
laws need to be removed to improve 
their effectiveness. More uniformity be- 
tween state laws would reduce public 
confusion and facilitate enforcement. (3) 
State and local law enforcement agen- 
cies need to be trained and encouraged 
to enforce occupant protection laws 
vigorously. 

Alcohol and Impaired Driving.— 
Changing the attitudes of youth toward 
impaired driving and toward underage 
drinking requires a sustained coordi- 
nated effort. Parents, preventive edu- 
cation starting’ in elementary school, 
peer education, and strict application of 
impaired driving penalties all play piv- 
otal roles. Young people are not subject 
to the same level of rigorous enforce- 
ment as adults. Releasing youth to their 
parents, downgrading their offenses, or 
diverting them into preadjudication 
programs conveys the impression that 
youthful impaired driving is not a seri- 
ous offense. Shift schedules and patrols 
should be targeted to the hours and 
places when most impaired youths 
drive. When arrested for drinking and 
driving, youths should be subject to the 
full penalty of the law. Evidence sug- 
gests that the most successful communi- 
ties have implemented an integrated, 
system-wide approach. 

Vehicle Design.—Air bags, auto- 
matic occupant restraints, and antilock 
brakes all further protect occupants. 
Improved vehicle side protection is 
needed to limit injuries from side 
crashes. 
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Provisional Licensing. — Young 
drivers are at high risk for fatal crashes. 
Measures to reduce this toll have been 
proposed. They include nighttime cur- 
fews for 16-year-old persons, delayed 
licensure until the age of 17 or 18 years, 
and the swift revocation of a provisional 
license for traffic law infractions. 

General.—Improved road and road- 
side design will improve highway safety 
for all users, including children. For ex- 
ample, the use of median barriers and 
breakaway signs have decreased inju- 
ries from crashes. Speed restrictions 
limit the severity of injuries in a crash 
and should be enforced. 


Homicide, Assault, and Abuse 


Interpersonal violence must be ur- 
gently addressed as a public health pri- 
ority. The abuse and neglect of children 
constitutes a major public health prob- 
lem that results in death (homicide) and 
injuries to young children and adoles- 
cents. Children who are victims of abuse 
are, in turn, at high risk for victimizing 
their children. 

Preventing these forms of violence 
requires the close collaboration of per- 
sonnel in the fields of criminal justice, 
social service, mental health, education, 
health care, and public health. The fol- 
lowing issues need to be addressed.“ 

Problem Recognition and Refer- 
ral.—New efforts to identify children 
who are victims of violence are needed 
in health care, social service, mental 
health, and criminal justice settings, 
among others. Prompt recognition and 
intervention can prevent further vio- 
lent acts and increasingly severe vio- 
lence. Such steps will limit the conse- 
quences for the child and for the child’s 
siblings. Programs to review all child 
deaths may be needed to identify previ- 
ously undetected homicides. Programs 
designed to recognize adolescent as- 
sault victims promptly and to refer such 
youths for peer counseling have curbed 
“payback” violence among older child- 
ren. 

Services for Victims.—The psycho- 
sexual consequences of violence, for vic- 
tims and family members, extend be- 
yond the physical injuries. Care pro- 
viders need to recognize these needs 
and ensure that adequate services are 
available. 

Alcohol and Drug Abuse. — Efforts 


to prevent alcohol and drug abuse are 
important components of community 
programs to prevent violence. 

Young Mothers Programs.—Pro- 
grams that provide support and parent- 
ing skills to young mothers (age, <19 
years) have led to lower maltreatment 
rates among offspring. Such programs 
need to be more broadly implemented 
and evaluated for their effectiveness. 

Conflict Resolution Skills.—Pro- 
grams that emphasize that alternatives 
to violence exist for conflict situations 
are feasible and may be effective. The 
need for such programs to be evaluated 
in different communities is urgent. 

Data on Violence Morbidity.—The 
quality and availability of routinely col- 
lected data on nonfatal violence are 
poor. Efforts to improve this informa- 
tion are essential for communities be- 
cause they will focus community pro- 
grams on problems identified and allow 
the programs to be evaluated. 

Limit Access to Lethal Materials. — 
Programs designed to limit access to 
lethal materials (firearms, knives) by 
youths need to be evaluated carefully to 
identify strategies that reduce injuries 
and death. 


Suicide and Suicide Attempts 


Suicide among American young peo- 
ple warrants increased attention from 
personnel in many fields, including 
mental health, public health, social ser- 
vices, and substance abuse preven- 
tion. ®® The effectiveness of prevention 
programs that address suicidal behav- 
ior in isolation is questionable. Suicide 
and suicidal behavior must be ad- 
dressed within a broader context. The 
following issues need to be addressed. 

Alcohol and Drug Abuse.—Sub- 
stance abuse is frequently associated 
with suicidal behavior, apparently con- 
tributing both to the immediate act and, 
as a behavior pattern, contributing to an 
attempted suicide. 

Psychiatric Disorders.— Antisocial 
personality and depression are the men- 
tal disorders most frequently associated 
with suicide and suicidal behavior in 
young people. They are powerful risk 
factors, especially when exacerbated by 
the use and abuse of alcohol and other 
drugs. 

Suicide Attempt Recognition and 
Referral.—The most important risk 
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factor for suicide is a prior suicide at- 
tempt. Thus, community programs to 
identify children who attempt suicide 
and to refer them rapidly for appropri- 
ate treatment are essential. 

Gatekeeper Awareness and Train- 
ing.—Many people could identify per- 
sons who are contemplating suicide if 
they were more aware of the potential 
problem. Training such persons to rec- 
ognize high-risk children and to refer 
them for further evaluation and coun- 
seling should be incorporated in the ba- 
sic training of “gatekeepers,” such as 
teachers, physicians, and police. The ef- 
fectiveness of such community pro- 
grams needs to be assessed further. 

Limit Access to Lethal Materials. — 
Programs to restrict access to firearms 
by youth at high risk for suicide should 
be attempted. Limiting the number of 
pills in each prescription of certain med- 
ications or incorporating a vomit-induc- 
ing agent in medications can help to lim- 
it drug doses. Suicide attempts from 
automobile exhaust could be virtually 
eliminated by installing carbon monox- 
ide detection “shutoff” switches in vehi- 
cles. Such devices would also keep mo- 
tor vehicle occupants from being 
unintentionally poisoned by carbon 
monoxide. 


Drowning and Near-drowning 


The following measures have the po- 
tential to decrease drowning and near- 
drowning injuries.” 

Swimming Pool Regulations.— 
Regulations that require fencing and 
self-latehing gates around pools are ef- 
fective and could reduce more than half 
the drownings of children younger than 
5 years. 

Alcohol Use.—Older children who 
drown are often found to have had high 
levels of alcohol in their blood at the 
time of death. Efforts to limit alcohol 
use on and near recreational water ar- 
eas could reduce drowning and near- 
drowning injuries. 

Other.—Training pool owners and 
others in cardiopulmonary resuscitation 
has been advocated to reduce drowning 
deaths. Pool covers have been advo- 
cated to keep young children from 
drowning. 

Pedestrian Injuries 


Pedestrian injuries are a large com- 
ponent of childhood injury deaths." 
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Protecting children from these injuries 
is an important priority for many com- 
munities. A number of logical interven- 
tion strategies should be considered as 
follows. 

Walkways. — Walkways that are well 
marked and separated from traffic by 
curbing encourage pedestrians to use 
them rather than the roadway. Curbs 
encourage drivers to keep vehicles on 
the roadway. Overpasses, underpasses, 
and fencing also separate pedestrians 
and traffic. 

Traffic Controls.—Conversion of 
two-way streets to one-way streets is 
thought to decrease pedestrian confu- 
sion and increase driver vision of pedes- 
trians. Speed bumps are often used to 
control the speed of traffic, but their 
effectiveness in reducing pedestrian in- 
juries is unknown. 

Crossing Aids. —Crosswalks, pedes- 
trian islands, and walk signals are 
thought to improve pedestrian safety. 
However, the effectiveness of any sin- 
gle change is difficult to evaluate. 
Right-turn-on-red laws have been asso- 
ciated with increased pedestrian inju- 
ries to persons of all ages and merit 
further investigation. 

Pedestrian Skills Training. —Pro- 
grams to increase young children’s 
street-crossing skills have been imple- 
mented in several communities. The ef- 
fectiveness of such programs needs to 
be evaluated in each setting. The 
National Highway Traffic Safety Ad- 
ministration (Washington, DC) has 
developed school pedestrian safety pro- 
grams to address child pedestrian in- 
juries from two causes: middle-of- 
the-block dart-outs and intersection 
dashes. 

Alcohol and Drug Abuse.—Both 
drivers and pedestrians, in pedestrian- 
vehicle collisions, are more likely to 
have elevated blood alcohol levels than 
those not involved in such collisions. As 
noted above, alcohol and drug abuse 
control is an integral component of inju- 
ry prevention and control programs for 
children and adults. 


Fire and Burns 


Many of the following apparently ef- 
fective measures can be used to reduce 
deaths and injuries from fires and 
burns. *”” 

Smoke Detectors.—Smoke detec- 


tors halve the risk of dying in a house 
fire. Smoke detectors are in more than 
80% of US homes, but studies have 
found that in some communities, one 
third do not work. Community pro- 
grams to install and maintain smoke de- 
tectors can further protect young chil- 
dren from house fires 

Tap Water Scalds.—Antiscald de- 


vices in shower heads and faucets can 


prevent many scald burns to children. 
These devices could augment actions by 
manufacturers to preset hot water heat- 
ers, thereby reducing water tempera- 
ture and the potential for scalding. Such 
devices and manufacturers’ actions 
would virtually eliminate tap water 
scalds. 

Fire-Safe Cigarettes. — Cigarettes 
can be manufactured with a significant- 
ly reduced propensity to ignite furni- 
ture or mattresses. If such cigarettes 
replaced cigarettes currently used, at 
least 130 fire deaths and numerous non- 
fatal burns among children could be pre- 
vented each year. 

Cigarette Lighter Design. —A child- 
proof design of disposable lighters 
could eliminate the 120 (annual) fire 
deaths and nonfatal burns among chil- 
dren that result from playing with such 
lighters. 

Other. — Improved design of heaters 
and increased incorporation of automat- 
ic sprinkler systems in housing are oth- 
er measures that promise to limit fire 
and burn injuries. 


Other Injuries 


Other injuries for which prevention 
activities seem feasible and effective in- 
clude programs to increase helmet use 
by young bicyclists. Fewer than 2% of 
children who ride bicycles wear hel- 
mets.” Helmet use can be increased 
with multifaceted programs that in- 
clude participation by industry (bicycle 
and toy stores), concerned parents, and 
medical professionals. Successful pro- 
grams include media awareness cam- 
paigns, competition with rewards, and 
“rules” that cover such settings as bicy- 
cle riders in competitions or children 
bicycling to and from school. 

Other examples of effective interven- 
tions for childhood injuries include poi- 
son-prevention packaging, nonflamma- 
ble sleepwear to prevent burns, window 
guards to prevent toddler falls, and the 
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ban on sales of three-wheeled all-terrain 
vehicles. 


SHORT-TERM CARE 


The outcome of pediatric injury de- 
pends on its severity and on the speed 
and appropriateness of treatment. An 
injury to critical physiologic systems in 
the body (respiratory, cardiovascular, 
and neuroendocrine) can result in rapid 
death. For nonfatal injuries, a series of 
physiologic responses can lead to death, 
short-term morbidity, or permanent 
disability. Children have unique physi- 
cal and physiologic responses to stress, 
reactions to drugs, nutritional require- 
ments, blood vessel sizes, airway sizes, 
and resuscitative fluid requirements.” 
The manner in which the physiologic 
events following an injury are managed 
by personnel in short-term medical care 
services helps to determine the child’s 
recovery. 

Emergency medical services (EMS) 
systems address issues ranging from 
field treatment, to triage and timely 
transportation to appropriate trauma 
centers. Children have unique needs 
that have to be addressed by existing 
EMS systems.”” Twelve state EMS 
demonstration projects, supported by 
the Office of Maternal and Child Health, 
Health Resources and Services Admin- 
istration (Washington, DC), are devel- 
oping new information and recommen- 
dations that will enable other EMS 
systems to adapt to the needs of chil- 
dren. In addition, the National High- 
way Traffic Safety Administration, De- 
partment of Transportation, and the 
Office of Maternal and Child Health, 
jointly funded a project at Children’s 
Hospital National Medical Center, 
Washington, DC, to train prehospital 
providers in pediatric trauma care. The 
5-day training course was intended for 
EMS instructors, who, in turn, would 
teach others in their states concerned 
with pediatric trauma. To date, 204 in- 
structors have been trained, and they, 
in turn, have reached more than 60 000 
providers on pediatric trauma care 
issues. 

Emergency communication and 
transportation systems are needed for 
the proper management of injured chil- 
dren throughout the extrication and 
transport phases. Guidelines that speed 
the triage of children directly to the 
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most appropriate facility, balancing 
timeliness and quality of care, will mini- 
mize unnecessary morbidity and mor- 
tality. Since the transportation time is 
an important determinant of outcome, 
particularly in rural communities, these 
issues must be carefully weighed.” The 
use of procedures and drugs for the 
treatment of children in the field in- 
creases transport time. However, it is 
uncertain whether these interventions 
worsen or improve outcomes in (1) rural 
areas with long transport times, (2) sub- 
urban areas with moderate distances, 
and (3) urban areas with relatively short 
transport times. More states and com- 
munities should consider developing 
and updating guidelines appropriate to 
their setting. The direct transportation 
of children to pediatric trauma centers, 
bypassing other facilities, needs to be 
carefully evaluated, and issues critical 
to the child’s well-being should be 
identified. 

A small percentage of injured chil- 
dren will require care in specialized cen- 
ters with experienced trauma teams 
and appropriate equipment. Issues that 
relate to the number and distribution of 
trauma centers and of centers for pedi- 
atric trauma patients include many 
practical and scientific questions that 
need to be resolved. Trauma registries 
and other data sets should be used to 
document further the magnitude of the 
childhood injury problem in each com- 
munity so that the EMS and trauma 
care services can be appropriately orga- 
nized. Community decision makers, ter- 
tiary care centers, community hospi- 
tals, practitioners, parents, and others 
should jointly develop a trauma care 
system for the children of their commu- 
nities. This system should define what 
the needs of the community are, what 
resources are available, how to allocate 
those resources, and how to monitor the 
success of the system. 

Muchisstill to be learned about short- 
term care for trauma patients. To limit 
or prevent injury sequelae, we need to 
understand physiologic responses bet- 
ter. We need basic research that spans a 
variety of problems, such as the physiol- 
ogy of shock, brain and spinal cord 
swelling, and biomedical, biomechani- 
cal, and drug management. Until these 
and other issues are better understood, 
children who experience traumatic inju- 


ry cannot achieve optimal recovery. 

Prehospital providers, emergency 
physicians, pediatricians, nurses, and 
trauma surgeons need training focused 
on the care of children with trauma. 
Academic curricula often have little 
time and clinical experience devoted to 
pediatric emergencies. Courses for ad- 
vanced pediatric life support and other 
topics are needed to provide practitio- 
ners with necessary skills and knowl- 
edge for pediatric emergency care and 
resuscitation.” 

An organized approach to the care of 
pediatric patients from the time of the 
incident through their hospital care can 
prevent excess morbidity and mortal- 
ity.” The triage of pediatric patients to 
pediatric trauma centers may improve 
injury outcomes; however, excessive 
referral to such centers will incur large 
and unnecessary expenses. 


REHABILITATION 


In the last decade, EMS and short- 
term care facilities have improved their 
ability to care for the injured child.* Be- 
cause of these improvements, children 
increasingly survive trauma despite se- 
vere nervous system injuries, multiple 
injuries of the musculoskeletal system 
and viscera, and burn injuries. Many of 
these children will have permanent dis- 
abilities from their injuries. However, 
disabilities can be minimized through 
attention to rehabilitation needs during 
the early care phase and throughout the 
child’s return to community living. 

It is difficult to quantify accurately 
the magnitude and severity of disabil- 
ities due to injury among children. Inju- 
ries can have an impact on all areas of 
functioning ranging from mobility and 
self-care to social competence and neur- 
opsychologic well-being. Injuries are 
estimated to cause more than 44 million 
days of restricted activity among chil- 
dren in the United States each year.” 
Children spend more than 10 million 
days in bed as the result of injuries. The 
proportion of injuries that produce re- 
sidual disabilities is not clear. Although 
the prevalence of severe traumatic 
brain and spinal cord injury is about 210 
per 100000 as children, the effect of 
head injuries is often subtle. Intellectu- 
al impairments frequently persist after 
moderate to severe injury to the head, 
despite children’s impressive recovery 
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of motor and sensory abilities and func- 
tions of daily living.*® Impairments 
have been associated with low IQ test 
scores, school failure, and the need for 
special education programs.******" For 
some children, these impairments per- 
sist for years after the injury.” Children 
cannot be assumed to be able to function 
normally after a brain injury. 

Children need to function with their 
disability at a personally optimal level in 
their home, school, and community. The 
goal of rehabilitation is to achieve an 
optimal level of function by restoring or 
enhancing impaired or residual biologic 
function, by enhancing compensatory 
systems unaffected by the injury, and 
by adapting biotechnical equipment to 
enhance an individual’s performance. 
Rehabilitation is multidisciplinary, and 
optimal function is achieved not only 
through functional change in the per- 
son, but also through changes in the 
child’s physical environment (such as 
architectural design for wheelchair ac- 
cess) and psychosexual environment 
(such as changes in personal and societal 
attitudinal barriers toward disabled 
persons). The earlier integration of re- 
habilitation services with short-term 
care treatment is believed to result in 
better outcomes at less expense. Inade- 
quate management of an injured patient 
can lead to preventable disability and 
complications.” These consequences re- 
sult in major health care costs to society 
and a lifetime burden for the patient. 
Yet with comprehensive care, these 
losses are controllable. Every dollar 
spent on rehabilitation services saves 
society several dollars.* For certain in- 
juries, rehabilitation that integrates the 
individual into society can cost one tenth 
that of custodial care throughout a life- 
time. Only about 10% of persons with 
new disabilities, however, use rehabili- 
tation facilities. An integrated system 
of care is needed in which injured chil- 
dren are evaluated during their short- 
term care phase, their disabilities are 
defined and quantified, and a rehabilita- 
tion plan is developed to gain maximum 
levels of function. 

Despite the influence of disabilities 
due to injuries, many important basic 
and clinical research questions in reha- 
bilitation remain unanswered. There is 
a lack of adequate data on the magni- 
tude, severity, and lifetime impact of 
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injury-related disabilities. There is a 
need for improved knowledge of the ef- 
fectiveness of current rehabilitation 
practices and services. The level of use 
of currently accepted rehabilitation pro- 
cedures is unknown. Scientific knowl- 
edge of the pathophysiologic and psy- 
chosexual responses that affect optimal 
function are necessary to develop new 
therapeutic modalities. The costs of 
providing rehabilitation services to in- 
jured children are unknown. The extent 
of unmet needs or service gaps for in- 
jured children needs to be defined. 


PROGRAM PRIORITIES FOR 
PROGRESS 


As a major cause of morbidity, mor- 
tality, health care costs, and loss of hu- 
man potential, injury is a high-priority 
pediatric public health problem in the 
United States. Childhood injuries are 
now beginning to receive the attention 
that they deserve. In the Centers for 
Disease Control alone, approximately 
$21 million is being spent currently for 
injury control research and community 
intervention demonstration projects. 
Public awareness has been slowly in- 
creasing; research in prevention and 
control could continue to grow to be- 
come commensurate with the magni- 
tude of the problem; dissemination of 
existing research findings has been in- 
adequate; implementation and evalua- 
tion of intervention programs could be 
more widespread; and nationwide pedi- 
atric injury prevention and control ef- 
forts could use greater focus and coordi- 
nation. To help guide us in our efforts to 
effect progress in the prevention and 
control of pediatric injury, we have the 
following program priorities for which 
the need for future resources can be 
expected to be reviewed in the context 
of overall competing budget priorities. 

1. Lead public health agencies in in- 
jury prevention and control at the feder- 
al, state, and local level should be creat- 
ed or strengthened. These agencies 
should coordinate activities across the 
many sectors of government, and share 
findings from all injury prevention and 
control activities with private, profes- 
sional, and governmental entities to ad- 
vance overall prevention and control of 
injury. 

2. Injury surveillance systems that 
track and analyze progress toward im- 


proved health outcome goals within 
communities, states, and the nation 
should be established. Surveillance data 
would help to establish injury priorities 
on the basis of incidence, severity, 
costs, preventability, and feasibility of 
prevention and control. Annual review 
of the progress toward the priorities for 
reduced morbidity and mortality among 
children would enable program officials 
to plan and evaluate injury prevention 
and control efforts better. 

Surveillance of nonfatal injuries is not 
sufficient to document the problem. Im- 
proved information is needed that will 
document the causes, consequences, 
and costs of injuries and will allow deci- 
sion makers to establish priorities. 
Evaluation of community, state, and 
federal programs depends on improved 
data systems. Activities should include 
reporting systems for priority injuries, 
coding of injury hospitalizations for 
their causes (E-coding), and adopting 
standard definitions and codes for inju- 
ry-related registries. Findings from 
such surveillance systems must be dis- 
seminated rapidly to decision makers 
and data collectors. 

8. Research to develop the new 
knowledge needed to control the prob- 
lem of injury among children should be 
expanded. Research needs in pediatric 
injury prevention and control are wide 
ranging. Research that documents the 
setting and situations in which children 
are injured will better identify the inter- 
ventions needed. Virtually all current 
prevention and control activities are in- 
adequately evaluated. Education pro- 
grams, environmental modifications, 
and laws and regulations intended to 
control injuries need to be evaluated 
further. The barriers that limit the im- 
plementation of existing effective inju- 
ry preventions and control measures 
need to be understood better so they can 
be overcome. A basic understanding of 
the effects of energy forces on human 
tissues or biomechanics is needed, espe- 
cially for children, to design safe prod- 
ucts better. More research is needed in 
the areas of short-term care and reha- 
bilitation to identify and evaluate the 
factors that produce the best outcomes 
for injured children. 

Research activities of the private and 
public sectors should be catalogued and 
tracked to clarify gaps and avoid unnec- 
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essary duplication of efforts. Mecha- 
nisms to disseminate new information 
rapidly from this research also need to 
be established. 

4. Implementation of programs to in- 
corporate new research and program- 
matic findings should be facilitated by 
coordinating the work of government 
agencies, private sector entities, pro- 
fessionals, and the community. 

5. Decision makers and the general 
public need to be more aware of child- 
hood injury. Their improved knowledge 
is essential to progress further in pedi- 
atric injury prevention and control. In- 
jury needs to be widely recognized as a 
major health issue among children be- 
cause of the magnitude of the problem 
and our ability to prevent and control it. 

6. Training of health professionals 
and other scientists in injury prevention 
and control and its research methods is 
critical to the development of new 
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knowledge. Training of practitioners in 
injury prevention and control programs 
is essential to ensure that the new 
knowledge is rapidly put to use. 
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Childhood Injuries in the United States 


Mortality, Morbidity, and Cost 


Bernard Guyer, MD, MPH, Beth Ellers, MD, MPH 


ə National estimates of the mortality, 
morbidity, and cost of childhood injuries 
are presented by specific causes. Motor 
vehicle-related inuries, homicide, and 


_ sulcide are the leading causes of child- 


hood injury deaths. Falls and sports-relat- 
ed injuries are the leading causes of hos- 
pitalizations and emergency department 
visits. We estimate that unintentional 
childhood injuries cost the nation $7.5 bil- 
lion in 1982. The highest direct costs per 
year for unintentional! injuries are attribut- 
able to falls, sports, and motor vehicle 
occupant injuries, while the highest indi- 
rect costs are related to motor vehicle oc- 
cupant injuries, pedestrian injuries, and 
drowning. Injury accounts for 78% of the 
total fatalities among late adolescents 
(age 15 to 19 years), the pediatric age 
groupat highest risk for injury mortality. A 
stronger federal and state commitment is 
needed to prevent childhood Injury. 
(AJDC. 1990;144:649-652) 


njury is the leading cause of death 
among children and adolescents in the 
United States, accounting for 30% of all 


` deaths.’ Mortality statistics alone, how- 


ever, do not convey the magnitude of 
the problem of childhood injuries. A 
population-based study in Massachu- 
setts found that for every child dying of 
an injury, 45 are hospitalized and 1300 
require treatment in an emergency 
department.’ 

The impact of childhood injury is im- 
mense in terms of direct medical costs, 
economic costs to society, and the tre- 


‘mendous emotional toll of death and dis- 


ability. The National Safety Council es- 
timated that unintentional injuries for 
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all ages cost the nation $118 billion in 
1986, of which approximately one sixth 
was spent on direct medical care.’ Trau- 
ma is estimated to be responsible for 
6.9% of US health care expenditures 
and 2.3% of the US gross national 
product.’ 

There have been no reliable national 
data, however, to document the magni- 
tude of childhood injury morbidity and 
disability or to estimate the cost of child- 
hood injury related to specific causes. In 
this report we use population-based epi- 
demiologic data’ and injury cost esti- 
mates from Massachusetts’ to calculate 
national estimates of childhood injury 
morbidity and costs by specific injury 
cause. In adopting this approach, we 
recognize that these state data are not 
necessarily representative of the nation 
as a whole. Rather, we justify extrapo- 
lating from the Massachusetts experi- 
ence because there are no better data 
sets available from which to project na- 
tional estimates of these parameters. 


METHODS 
Mortality 


Mortality statistics were compiled from 
death certificates for 1985 as published by 
the National Center for Health Statistics.’ 
Injury deaths (ie, coded E800 to E999) of 
children aged 0 to 19 years were analyzed by 
type of injury and by age. Years of potential 
life lost (YPLLs) is a measure of the total 
annual years of life expected had these per- 
sons not died. The YPLLs were calculated 
using the conventional life expectation of 65 
years. 


Morbidity © 


Because no single national source is avail- 
able, the data on hospitalizations and emer- 
gency visits for pediatric injury were based 
on incidence data from the Massachusetts 
Statewide Childhood Injury Prevention Pro- 
gram injury surveillance system collected for 
children aged 0 to 19 years from 1979 to 


1982.” The national projections were derived 
by applying Massachusetts incidence rates to 
US census population statistics. 


Costs 


Direct costs comprise goods and services 
used to treat a health impairment, including 
such expenditures as emergency services, 
hospitalization and outpatient treatment, 
drugs and medical supplies, medical equip- 
ment and appliances, home modifications, 
paramedical expenses, rehabilitation ser- 
vices, and administration costs.° 

Indirect costs represent economie goods 
and services that are not produced because of ` 
the injury; this includes both current and 
future losses, such as lost wages from death 
cr disability. For injured children, the eco- 
nomic repercussions may be lost future earn- 
ings of the child or the parents who miss work 
because of the child’s injury.’ Estimates of 
indirect costs are difficult to calculate; how- 
ever, the majority of injury-related cost is 
indirect. 

We used direct and indirect cost estimates 
derived from Massachusetts’ Uniform Hos- 
pital Discharge Data Set statistics, death 
certificates, and Statewide Childhood Injury 
Prevention Program data by Azzara et al. 
The estimated direct costs were based on the 
diagnosis related group weight and a 50% 
regional and 50% federal cost factor. The 
indirect costs were derived using the human 
capital approach, which measures lost pro- 
ductivity based on expected lifetime earn- 
ings. This indirect cost analysis did not in- 
clude the cost of long-term care, insurance, 
and litigation. Additional costs of insurance 
administration and litigation represent a 
substantial portion of the indirect costs for 
motor vehicle injuries. The national projec- 
tions were derived by multiplying Massachu- 
setts data by a factor proportional to its frac- 
tion of the US population. 


RESULTS 
In the United States, 21 210 children 
aged 0 to 19 years died in 1985 of injury- 


related causes (Table 1), Almost half 
(45%) of these injury deaths were motor 
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Table 1.—Estimates of the Incidence of Childhood Injuries in 1985'2 


Emergency 


Hospital Department 


Cause of Injury 


Motor vehicle 
Occupant 73334 


Pedestrian 23974 

Other 35962 322950 
Burns 19039 352 565 
Drowning 1410 NA 
Sports 91667 2564558 
Falls 122693 3603214 
Suicide/self-inflicted 23974 36 667 
Homicide/violence 26795 432950 
Other 174872 7611877 
Total 593720 15703 245 


Inpatients Visits 








667 053 
111411 





Table 2.— Estimates of the Cost of Childhood Injuries in 1982 


Cost/y, Millions of $ 










Cause of Injury Direct Indirect Total 


Motor vehicle 
Occupant : 312.4 1707.2 2019.6 


Pedestrian 79.2 400.4 479.6 
Other 
Burns 
Drowning 4.4 ; 952.0 | 356.4 
Sports 567.6 13.2 580.8 
Falls 
Suicide/selt-inflicted 
Homicide/violence 
Other 
Total 
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Years of productive life lost because of injury among children aged 0 to 19 years in 1985. 
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vehicle-related. Homicide and suicide 
were the second and third leading 
causes, accounting for 22% of all injury 
deaths. 

We estimated that nearly 600000 
hospitalizations for injuries occurred in 
1985 (Table 1). Falls and sports-related 
injuries were the leading causes of 
hospitalizations and emergency depart- 
ment visits, followed by motor vehicle 
occupant injuries. We estimated that 
approximately 15.7 million injury-re- 
lated emergency department visits oc- 
curred in the same year. Falls ac- 
counted for more than five times and 
sports injuries for almost four times the 
number of emergency department: vis- 
its as motor vehicle occupant injuries. 

We estimated that unintentional 
childhood injuries cost the United 
States at least $7.5 billion in 1982 (Table 
2). The highest direct costs per year 
were for falls, sports injuries, and motor 
vehicle occupant injuries, while the 
highest indirect costs per year were 
spent for motor vehicle occupant inju- 
ries, pedestrian injuries, and drowning. 
Only 15% of the motor vehicle occupant 
injury costs were spent on direct medi- 
cal costs; the majority (85%) of the costs 
were indirect. Of the total costs per year 
for falls, 87% covered direct medical 
costs. It is interesting to note that 
while, overall, motor vehicle occupant 
injuries cost 2.5 times more than falls, 
the direct costs per year for fall injuries 
are more than twice as high as for motor 
vehicle occupant injuries. While falls 
and sports injuries tend to be less se- 
vere than motor vehicle occupant inju- 
ries, their high rates of hospitalization 
and emergency department visits con- 
tribute to higher direct costs. Unfortu- 
nately, cost data are not available 
for suicide/self-inflicted injury or ho- 
micide/assault. l 

These injuries accounted for more 
than 1 million YPLLs among children 
aged 0 to 19 years. The Figure shows 
the YPLLs for each injury type. 

Injury rates vary by age, develop- 
mental level, demographics, and geo- 
graphic location. Age-specific fatality 
data (Table 3) for different types of inju- 
ry show distinct patterns, reflecting dif- 
ferences in developmental levels and as- 
sociated behaviors and differences in 
exposures to hazards. Mortality rates 
for burns, drowning, and pedestrian in- 
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Cause of Injury 


Injury Deaths by Age (y) 





10-14 15-19 





Motor vehicie 
Occupant 


Pedestrian 
Burns 
Drowning 
Falls 
Suicide/selt-inflicted 
Homicide/violence 
Other 
Total 


juries were highest among infants and 
toddlers aged 0 to 4 years; this is consis- 
tent with this age group's developmen- 
tal level, with increasing motor devel- 
opment and increasing exploration of 
the environment. This group is twice as 
likely to die of burns as the school-age 
child (5 to 9 years) and more than three 
times as likely to die of burns as the 
adolescent. 

Late adolescence {15 to 19 years) is 
associated with an increased overall 
mortality rate for injury. Injury ac- 
counted for 78% of total deaths of all 
causes in this age group. Fifty-six per- 
cent of pediatric injury deaths occurred 
during adolescence, which accounts for 
orly 26% of the pediatrie population. 
These adolescents are at particular risk 
of death from motor vehicle occupant 
injury, suicide, and homicide. Of all pe- 
diatrie motor vehicle occupant deaths, 
75% occurred in adolescents aged 15 to 
19 years. Suicide rarely occurs before 
the age of 10 years; 87% of self-inflicted 
pediatric deaths occurred among ado- 
lescents aged 15 to 19 years. While ho- 
micide was not confined to this age 
group, 62% of pediatric homicide vic- 
tims were age 15 to 19 years. 

COMMENT 

With medical success in reducing the 
incidence and severity of infectious dis- 
ease, injury has assumed prominence as 
a cause of death and disability. Overall, 
injuries account for 30% of total child- 
hood mortality; among adolescents aged 
15 to 19 years, injuries account for 78% 
of total deaths. Injury is listed as the 
cause of hospitalization for 20% of all 
children discharged from hospitals and 
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is responsible for 21% of all hospital 
days, more than any other disease." In- 
juries are responsible for 13% of acute- 
care medical costs.° 

Injury morbidity as well as mortality 
must be considered in the determina- 
tion of priorities for injury prevention. 
The data illustrate the significant con- 
tribution of nonfatal injuries to medical 
resource utilization and costs. Azzara et 
al’ estimated the cost of unintentional 
injuries in Massachusetts to be $107 per 
year per child (1982 dollars). While inju- 
ries ranked second to respiratory dis- 
eases in numbers of patients dis- 
charged, hospital costs for injuries were 
20% to 40% higher than for respiratory 
disease. The comparison of inpatient 
hospital-based costs for injuries and 
other diseases showed that injuries ac- 
counted for the greatest number of hos- 
pital days and special care days. 

While data were unavailable for in- 
tentional injuries, we believe these inju- 
ries to be quite costly because of their 
high incidence and their severity. The 
indirect costs for homicide/assault are 
particularly high, because these inju- 
ries have a high potential for long-term 
disability and legal repercussions. 

The economic impact of disability re- 
sulting from injury is poorly under- 
stood. Among hospitalized children 
aged 0 to 19 years, injuries accounted 
for the highest proportion of discharges 
to long-term-care facilities and the 
highest proportion of patients requiring 
home health.care after discharge." In a 
study of functional recovery of hospital- 
ized trauma patients aged 16 to 45 
years, 43% remained restricted from 


certain activities after a full year of re- 
cuperation; only 57% had returned to 
full-time employment 1 year after inju- 
ry.” More research is needed to clarify 
the relationship of injury to disability 
among children. 

The significance of pediatric injury is 
better measured by analyzing its contri- 
bution to prematcre mortality. Unin- 
tentional injuries ere the leading cause 
of YPLLs for all ages, accounting for 
2 308 000-years, or 20% of all YPLLs.” 
The United States experiences a higher 
YPLL rate associated with injury than 
Japan, France, West Germany, and the 
United Kingdom.” Intentional inju- 
ries—suicides and homicides—ranked 
fourth in the United States, accounting 
for 1247000 YFLLs, or 11% of all 
YPLLs.” Because childhood deaths oc- 
cur at young ages, their impact on 
YPLL data is significant. 

Injury incidence rates and cost fig- 
ures should be viewed as conservative 
estimates of the impact of childhood in- 
juries. Incidence rates of unintentional 
injury may be underestimated by 7.5% 
to 14.5%.’ Significant underreporting 
has been documented in the official sta- 
tistics describing injury rates for motor 
vehicle collisions, suicide, and assault.” 

The limitations of this analysis of inju- 
ry morbidity anc costs include the as- 
sumption that Massachusetts injury 
rates are generalizable to the US popu- 
lation. In actuality, evidence supports 
geographic variation for injury mortal- 
ity rates among children.” Children in 
North Carolina have higher injury mor- 
tality rates than Massachusetts chil- 
dren; however, the ratio of hospitaliza- 
tion to death was lower in North 
Carolina.” Geographic variation in inju- 
ry rates may be explained by variations 
in access to health care, demographic 
variables such as socioeconomic status, 
and differences in exposure to hazard- 
ous environmen:s. These differences in 
the distribution of injuries underscore 
the need for local injury surveillance 
systems. The use of state data, despite 
these limitations, allows the projection 
of national estimates of injury morbid- 
ity and costs by injury cause. 

The surgeon general has recognized 
the public health significance of injury 
and has established injury prevention 
goals in the national health objectives 
for 1990." However, a stronger commit- 
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ment is needed to achieve these injury . 


prevention goals. It is estimated that 
29% of all childhood injury deaths could 
have been prevented by the implemen- 
tation of 12 currently available strate- 
gies.” However, for adequate imple- 
mentation to take place, barriers to 
effective injury prevention must be 
overcome. The injury problem must 
receive increased recognition by the 
media, health professionals, and po- 
licymakers. Appropriate injury sur- 
veillance systems must be instituted 
and monitored. Well-documented suc- 
cessful strategies to prevent injury 
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must be established and disseminated.” 
Injury control must be separated from 
issues of infringement of personal liber- 
ty and individual freedom. 

A federal commitment is required to 
direct funds to injury prevention re- 
search and programming and to reinvig- 
orate federal regulations of product 
safety. A state commitment is needed to 


` coordinate and provide technical assis- 


tance at the local level. If children are to 
be protected from injury, federal, state, 
and local agencies must work together. 
Children are uniquely vulnerable to in- 
jury and require different injury pre- 
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Childhood Motor Vehicle Occupant Injuries 


Phyllis Agran, MD, MPH; Dawn Castillo, MPH; Diane Winn, MPH 


è Motor vehicle occupant trauma is the 
major cause of mortality among the pedi- 
atric population. The mortality rate for 
adolescents Is approximately 10 times 
that of the younger age groups. Despite 
enactment of child passenger safety laws 
in all states and mandatory seat belt use 


- laws in two thirds of the states, mortality 


rates have not decreased to the extent 
expected. Additional interventions target- 


_ ed at the adolescent driver, substance use 


and driving, and improved occupant pro- 
tection for all children will be required to 
further decrease occupant trauma. Lack 
of comprehensive trauma data is a major 
roadblock to the calculation of morbidity 
and disability rates. 

(AJDC. 1990;144:653-662) 


M otor vehicle-related deaths are the 


fourth leading cause of death 
among people living in the United 
States, taking the lives of over 47 000 
Americans in 1987,’ An additional 1.8 
million individuals sustained disabling 
injuries,’ with approximately 60 000 in- 
volving the brain and 40000 involving 
the spinal cord.* Severe head and spinal 
cord injuries are particularly tragic be- 
cause of the high risk of mortality and 
the tremendous degree of permanent 
disability to survivors. Furthermore, 
among children, even minor injuries to 
the head are believed to have long-term 
sequelae.* The National Safety Council 
estimates the national cost of motor ve- 
hicle trauma in 1986 at $57.8 billion. 
This figure underestimates the actual 
burden because it excludes many indi- 
rect costs, including those incurred by 
public agencies and the courts.” 
In children, motor vehicles contrib- 
ute to an even larger proportion of inju- 
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ries and deaths than in adults. Beyond 
the first year of life, motor vehicle- 
related trauma is the major cause of 
mortality among the pediatric popula- 
tion in the United States. The majority 
of these traffic-related fatalities are mo- 
tor vehicle occupants.’ 

The epidemiology of pediatric motor 
vehicle occupant fatalities reveals dis- 
parities in rates of fatalities across age 
groups, sex, race, and geographical re- 
gions. The death rate for motor vehicle 
occupants aged 15 to 19 years is dramat- 
ically greater than the other pediatric 
age groups.’ Twice as many male as 
female teenagers are killed in motor ve- 
hicle crashes.” For children less than 14 
years of age, motor vehicle occupant 
death rates among Native Americans 
are more than double that for any other 
race, and rates are generally higher in 
the south and southwest compared with 
other regions of the country.° 

Occupants aged 15 to 19 years are 
unique to the pediatric population in 
that the majority of this age group may 
legally drive. Thus, victims in this age 
group comprise both passengers and 
drivers. Teenage drivers differ consid- 
erably from older age groups. As driv- 
ers, teenagers contribute dispropor- 
tionately to motor vehicle fatalities with 
the highest rates per licensed drivers.‘ 
Twenty-three percent of all passengers 
who die in motor vehicle crashes do so 
when a teenager is driving.” Character- 
istics unique to motor vehicle incidents 
involving teenage drivers are an in- 
creased likelihood of single vehicle 
erashes, an excess of crashes at night 
(50% between 9 PM and 6 AM), a majority 
of crashes (58%) on weekends, and in- 
creased occupancy rates.° A conse- 
quence of teenagers carrying more pas- 
sengers than other age groups is that 
62% of fatally injured teenage passen- 
gers sustain their injuries in cars driven 
by other teens.*”* 


The role of aleohol and other drugs in 
pediatric motor vehicle occupant trau- 
ma deserves special attention. Alcohol 
and other drug use among teenage driv- 
ers is thought to make a major contribu- 
tion to the elevated fatality rate among 
occupants aged 15 to 19 years, especial- 
ly among male teenagers. While data on 
alcohol involvement in motor vehicle 
crashes are available, corresponding 
figures for other drug use are not. When 
alcohol involvement in fatal crashes is 
expressed in rates per mile driven, per 
licensed driver, and per capita, young 
drivers have involvement rates two to 
six times those of older drivers.” In 
1987, 31% of teenagers aged 16 to 19 
years involved in fatal crashes had an 
elevated blood alcohol concentration.’ 
However, inebriated teenagers do not 
constitute the entire problem of alcohol 
and pediatric occupant fatalities and in- 
juries. A study conducted in North Car- 
olina found that while alcohol use was 
associated with 9% of motor vehicle oc- 
cupant crashes involving children less 
than 15 years of age, it accounted for 
15% of the deaths and 12% of the inju- 
ries. The largest proportion of these 
deaths were child passengers in a vehi- 
cle in which the driver had been drink- 
ing, followed by child passengers in mul- 
tiple-vehicle crashes in which the other 
driver had been drinking.” 

The impact on our nation’s children 
of traumatic injuries incurred as an oc- 
cupant in motor vehicle crashes must 
be assessed. Utilizing existing data 
sources, we present the magnitude of . 
the problem and areas of effective and 
potentially effective interventions. 


DATA SOURCES 
Mortality Estimates 
Existing data sources were used to 
determine mortality and morbidity. 
The Fatal Accident Reporting System 
(FARS), maintained by the National 
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Highway Traffic Safety Administration 
(NHTSA), collects data on all fatal traf- 
fic accidents in the United States.’ This 
surveillance system records informa- 
tion on only those fatal accidents oceur- 
ring on public roads that result in death 
within 30 days of the event. Data from 
1987 are available from FARS. The 
United States Vital Statistics Mortality 
file, maintained by the National Center 
for Health Statistics, also provides de- 
tailed information on traffic deaths. 
This database differs from FARS in that 
it is not confined to public roadways and 
it includes deaths that occur up to 1 year 
following injury.” However, the most 
recent vital statistics mortality data 
available are from 1985. Because a com- 
parison of the vital statistics data with 
FARS mortality data for 1985 showed 
similar rates for the various age groups 
and more recent data were available for 
FARS, 1987 FARS data were utilized 
for determining motor vehicle occupant 
deaths of children 0 to 19 years of age. 
Age- and sex-specific mortality rates 
per 100 000 population were calculated 
using 1987 FARS data and 1987 popula- 
tion estimates published by the US Bu- 
reau of the Census.” Additionally, age- 


specific mortality rates for 1978 to 1986 
were calculated in the same manner. 


Years of Potential Life Lest 


The 1986 Provisional Abridged Life 
Table from the National Center for 
Health Statistics was used to determine 
years of potential life lost.“ The number 
of years of life remaining at the begin- 
ning of each appropriate age interval 
was multiplied by the number of fatali- 
ties within each age group. Years of 
potential life lost for children 0 to 4 
years were calculated utilizing 74.6, the 
number of years of life remaining for 
1- to 5-year-olds, since the causes for 
most deaths of 0- to l-year-old are 
unique to this age group. 


Morbidity Estimates 


Morbidity data were obtained from 
NHTSA’s National Accident Sampling 
System (NASS), which is based on in- 
vestigations of a sample of police-re- 
ported crashes. The sampled cases are 
statistically weighted to determine na- 
tional estimates. In 1986, over 13 000 
crashes were investigated of an esti- 
mated 6 400 000. When the data on child 
occupants are extracted, the number of 


cases becomes quite small, resultingina 
large SE of the estimate. To minimize 
SE, an average of the annual estimate 
for the 5-year period 1982-to 1986 was 
used.” The NASS utilizes the Abbrevi- 
ated Injury Seale, which assigns an inju- 
ry severity score from 1 to 6 to catego- 
rize injuries by level of severity.” 
Abbreviated Injury Scale 1 injuries are 
considered minor, and injuries with Ab- 
breviated Injury Scale scores greater 
than 2 were classified as severe. The 
annual average number of fatalities for 
the same 5 years was removed from the 
severe category. Further refinement of 
injury severity was prohibited because 
of small numbers. Annual morbidity 
rates per 100 000 population were calcu- 
lated utilizing the NASS 5-year average 
and 1984 US population estimates (mid- 
point of the 5 years of NASS data). 
Because NASS data are based on 
sampling and projected estimates, inci- 
dence data from California were pre- 
sented for comparison. Mortality and 
morbidity rates for California were cal- 
culated using 1987 statistics from the 
California Statewide Integrated Traffic 
Records System and 1987 population 
projections from the California Depart- 


Table 1.—Magnitude of Motor Vehicle Occupant Injuries Among Children in the United States* 


Mortalityt 


No. of 


Children Ratet 


California 
Mortality 


Morbidity{ 


California 





Rate§ YPLU Minor Severe 





Both sexes 
0-4 


3.73 
5-9 2.56 
10-14 4.08 
15-19 33.04 
Total 


Male 
0-4 


5-9 


*YPLL indicates years of potentiat life lost. 


45 144 
42 647 
66 236 
399 953 
553 980 


3216 
4758 
8239 
71 820 
88 033 


4.4 51 007 
2.1 32 001 
3.0 . 44 285 
31.6 371 429 
498 722 


26 440 
16 921 
28 139 
259 921 


20 233 
21 479 
28 470 
202 408 


1035 
2666 
4740 
45 146 


2181 
2092 
3499 
26 674 


24 567 
15 080 
- 16146 
111 508 


24911 
21 168 
37 766 
197 545 


+Data are from the 1987 Fatal Accident Reporting System. 
Data are from the 1987 Fatal Accident Reporting System and 1987 US population rates per 100 000 population. 


§Data are from California Highway Patrol and 1987 Califomia population estimates per 100 000 population. 


Morbidity 


All Injuries Rate# Rate§ 





48 360 271 
47 405 288 
74 475 425 
471773 
642 013 


21 268 
24 145 
33 210 
247 554 


27 092 
23 260 
41 265 
224 219 





iData are from the 1987 Fatal Accident Reporting System and 1986 North Carolina Highway Safety Research Center abridged life table. 
§Data are from annual averages of the 1982 to 1986 National Accident Sampling System. 
#Data are from annual averages of the 1982 to 1986 National Accident Sampling System and 1984 US population estimates per 100 000 population. 
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rere 


ment of Finance.’™* Because the rates 
were similar, the national estimates 
from NASS were used. 


Restraint Use 


Restraint use rates over time for dif- 
ferent age groups were graphed. The 
age groupings and years (1984 to 1987) 
used are those of the 19-city study on 
restraint system use in the US traffic 
population.” 


Hospital-Based Studies 


Several-hospital based studies have 
addressed the issue of motor vehicle oc- 
cupant trauma among children. Al- 
though these studies for the most part 
do not provide results that are compara- 
ble with official data, the data are useful 
in understanding the extent of the prob- 
lem. Data from several hospital-based 
studies on injury and hospitalization 
rates, severity and types of injuries, 
and disabilities were summarized. 


MAGNITUDE OF THE PROBLEM 
Mortality 


Mortality data on child occupants 0 
through 19 years of age are presented in 
Table 1. Based on FARS data, 7904 
children died as occupants in motor ve- 
hicles in 1987. Mortality rates for 0- to 
14-year-olds were less than 5 deaths per 
100 000 population, 3.7 for 0- to 4-year- 
olds, 2.6 for 5- to 9-year-olds, and 4.1 for 
10- to 14-year-olds. Fatalities among 
the adolescent population (15 through 
19 years of age) were 38 deaths per 
100000 population, approximately 10 
times that of children less than 10 years 
of age. Sex differences were noted in the 


` 10- to 14-year-old age group, with male 


children having a slightly higher mor- 
tality rate. However, the disparity be- 
tween sexes was more apparent among 
the adolescents. Male adolescents had a 
death rate of 45.3 per 100000 popula- 
tion, over twice that of female adoles- 
cents. 

Table 1 also contains calculations of 
years of potential life lost. Annually, 
among children less than 20 years of 
age, motor vehicle occupant deaths re- 
sult in 498 563 years of potential life lost. 


Morbidity 


Morbidity data, based on statistics 
obtained from a sample of police-inves- 
tigated tow-away crashes (NASS), are 
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Fig 1.— Observed passenger restraint use over time." 


also displayed in Table 1. Approximate- 
ly 642 000 child occupants less than 20 
years of age are injured each year in 
motor vehicle crashes. Similar to the 
mortality data, the injury data demon- 
strate marked differences between 
young children and adolescents. Sex dif- 
ferences among the adolescents, how- 
ever, are not as pronounced for injuries 
as they are for fatalities. Among chil- 
dren 15 through 19 years of age, based 
on NASS data, 2591 males per 100°000 
population and 2429 females per 100 000 
population were injured annually. For 
the more severe injuries, however, the 
number among male adolescents far ex- 
ceeded that of any other age group. 
Data from the California Statewide In- 
tegrated Traffic Report (based on police 
reports) demonstrate similar rates of 
overall injury for the different age 
groups. The California data represent 
1987 data, 5 years after passage of the 
California Child Passenger Safety Law 
and 2 years after implementation of the 
mandatory seat belt use law. 
Deaths and Restraint . 
Use Over Time 

Restraint use over time is presented 

in Fig 1. By 1986, all 50 states had 


enacted mandatory child passenger 
safety laws, and by the end of 1987, a 
total of 31 states and the District of 
Columbia had enacted mandatory re- 
straint use. legislation, which covers all 
ages. Restraint use was related to age 
throughout the entire period in which 
the observations were made. Two 
thirds of the infants and slightly over 
one half of the toddlers were restrained 
in 1984. This increased to 78% for in- 
fants and 85% for toddlers by 1987. The 
older children had much lower restraint 
use during the entire time, but substan- 
tial increases over time were observed. 
The percentage of restraint use ob- 
served rose from 15% in 1984 to 36% in 
1987 for preteens (5 to 12 years) and 
from 7% to 25% for teens (13 to 19 
year's). l 

Fatality rates, however, do not follow 
the same linear pattern as restraint use 
(Fig 2). Fatality rates in the 15- to 19- 
year-old population were at a much 
higher level than the other age groups 
throughout the entire time period, and 
the variations in death rate were great- 
er in this population. While there was a 
decline in fatalities for all ages over the 
first half of this decade, there has been 
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an increase in occupant fatalities in re- 
cent years. The 1987 fatality rates for all 
age groups are similar to those of the 
early 1980s. 


Hospital-Based Studies 


Hospitalization rates and the extent 
of motor vehicle occupant injuries have 
been addressed in several hospital- 
based studies (Tables 2 and 3). Morbid- 
ity data from such studies complement 
official police-reported statistics. Sub- 
stantial underreporting of nonfatal inju- 
ries has been documented by several 
researchers.”” In addition, hospital- 
based research provides more reliable 
and accurate data on severity and types 
of injuries.”” . 

The studies of Barancik et al” 
and Gallagher et al” are, to our knowl- 
edge, the only population-based studies 
providing pediatric motor vehicle occu- 
pant injury rates. Rates in these two 
studies approximate the NASS esti- 


656 AJDC—Vol 144, June 1990 


~‘ 
MAN we eee ee enn 





0 + 
1975 1976 1977 1978 .1979 1980 1981 1982 





wee D- to 4-Year-Olds 
+sx~ 5- to 9-Year-Olds 
— 10-to 14-Year-Olds 
amu $5- to 19-Year-Olds 


ae 
pry ase 


2.32 2.31 2.34 2.27 





1984 1985 1986 1987 


1983 
Fig 2.—Age-specific motor vehicle occupant fatality rates per 100 000 population, 1975 to 1987. 


mates, showing a significant increase in 
morbidity among 15- to 19-year-olds 
and overrepresentation among male 
children. 

Studies addressing hospitalization 
rates relating to motor vehicle occupant 
trauma are detailed in Table 2. Hospi- 
talization rates follow the same pattern 
as the mortality and morbidity data: 
rates for hospitalization are higher for 
the adolescents, with ‘rates ranging 
from 180 to 392 per 100000 popula- 
tion.” 

However, the population-based stud- 


` ies were done prior to safety belt laws. 


Data based on a surveillance system in 
emergency departments and the coro- 
ner’s office and restricted to children 
less than 15 years indicate that essen- 
tially the same proportion of hospital- 
izations to emergency department vis- 
its has occurred in 1982 (the year 
preceding the California Child Passen- 


‘ger Safety Law), in 1985 (the year be- 


fore the seat belt law), and in 1987 (2 
years after the seat belt law) (P.A., un- 
published data, 1989). 

Studies addressing specific injuries 
and disabilities are detailed in Table 3. 
Studies of pediatric patients with trau- 
ma provide additional data on the extent 
and severity of motor vehicle occupant, 
injuries: 12% to 18% of patients with 
trauma are injured as motor vehicle oc- 
eupants.”” Frankowski" found that 
among central nervous system trauma- 
designated patients, the percent that 
were motor vehicle occupants increased 
with age after 1 year of age.” For 15- to 
19-year-olds, 52% of the central nervous 
system injuries were among motor ve- 
hicle occupants. The studies of Roman- 
ofsky” and Harris et al indicate the 
serious consequences and significant re- 
sidual disabilities that result from these 
traumatic injuries. 

The NASS data indicate that the most 
serious injuries of children involved in 
motor vehicle crashes are to the head 
and face.” One study, which is hospital 
based, reinforced that head and face in- 
juries are the predominant site of injury 
for children occupants (P.A., unpub- 
lished data, 1989). Additional studies 
document that motor vehicle crashes 
are a major contributing factor in caus- 
ing serious head and spinal cord inju- 
ries.”” These injuries are important be- 
cause of the potential for long-term 
disability, impairment, and disfigure- 
ment. Miller et al* have conservatively 
estimated that the lifetime costs for a 
severe head injury range from $130 000 
to $1 168 000, and the costs for a severe 
spinal cord injury range from $326 000 
to $716 000. 

No national data exist on the inci- 
dence of severe head and spinal cord 
injuries to pediatric motor vehicle oecu- 
pants in the United States. However, 
based on the studies in Table 3, it is safe 
to assume that a substantial number of 
the US population aged 0 to 19 years is 
seriously injured and disabled each year 
from motor vehicle crashes, and that 
just the head and spinal cord injuries 
alone result in tremendous costs to the 
American public. 


INTERVENTIONS 


Interventions designed to decrease 
motor vehicle occupant morbidity and 
mortality among the pediatrie popula- 
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Study 
(Source) 


Year(s) 
of Study 


Table 2.—Hospital-Based Studies of Motor Vehicle Occupants: Injury Rates and Hospitalization 


Injury Rates 


ntti 





No. per 
100 000 
Population 


Study 


Population Age, y 





Hospitalization 





Male-to- 
Female 
Ratio 


Male-to- 
100 000 Female 
Population Ratio 


No. per 








Emergency 1977 
department-treated 
injuries (Barancik 


et al?) 


Incidence of fatal 1980-1981 
emergency 

department—treated 

aiid hospitalized 

injuries (Gallagher 

et al?) 


Hospital discharge data 
(Runyan et al?) 


Emergency 1981-1987 
department-treated, 

hospitalized, and 

fatal motor vehicle 

occupant injuries 

(P.A., unpublished 

data, 1989) 


§ counties in <i, 


0- 19-year-olds 0-5 


0- 14-year-olds 


422 
420 
5-9 255 
10-14 259 
15-19 1956 
330 
370 
1940 


northeast Ohio 4-4 


residing in 


Massachusetts eig 


13-19 


North Carolina: 


89% of all 
hospital and 
67% of 
discharges 
with E codes 


1.01 
0.97 
0.82 
0.69 
1.23 


18* 0.49 
21* 0.42 
er 0.87 
21* 1.42 
180* 1.77 
36t 
att 
213t 


Hospitalization for Emergency Department Patients 








seen at 10 
hospitals or Age, y 
Coroner's 0-3 
Office Orange 

County, 

California 

(n= 3519) 





Year % 

1982 12.2 
1985 13.3 
1987 13.3 
1982 8.1 
1985 12.3 
1987 11.3 
1982 9.0 
1985 10.2 
1987 12.7 


*Rates per 100 000 population were calculated by multiplying the percentage of emergency department patients hospitalized by the injury rate. 
tRates per 100 000 population were calculated by multiplying the injury rate per 100 000 by 11%, the overall percentage of hospitalization. 
$1982 was the year prior to the Child Passenger Safety Law; 1985, the year prior to the Seat Belt Law. 


tion must first and foremost be targeted 
at the adolescent, where the greatest 
savings in lives and disabling injuries 
can be realized. Adolescents represent 
a special group of young people in that 
their involvement in motor vehicle 
crashes is excessive compared with the 
rest of the pediatric population. Male 
adolescent death rates are at least nine 
times greater than those in their youn- 
ger counterparts, while female adoles- 
cent death rates are similarly over five 
times as great. Additionally, trend data 
indicate that despite interventions im- 
plemented thus far, the United States is 
experiencing a dramatic increase in fa- 
talities among those 15 to 19 years of 
age: from 29.4 deaths per 100 000 in 1985 
to 38.0 deaths per 100 000 in 1987. 

Two different types of intervention 
strategies are considered for the reduc- 
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tion of motor vehicle occupant injuries 
and deaths. The first is to prevent the 
injury-inducing event from occurring. 
The second is to prevent or reduce the 
severity of injuries in the event of a 
motor vehicle crash. Specific applica- 
tions of these strategies are discussed 
below, with special emphasis on preven- 
tion of motor vehicle crashes involving 
adolescents because of the dispropor- 
tionate involvement of teenagers in mo- 
tor vehicle crashes and the large per- 
centage of teenage occupants killed in 
cars driven by other teens. 


Prevention of the Motor 
Vehicle Crash 


The motor vehicle crash can be pre- 
vented by (1) altering driver behavior, 
particularly of those drivers causing 
crashes; (2) removing crash-causing 


drivers from the road; and (8) creating a 
safer driving environment. With re- 
spect to the teenage driver, various 
forms of this type of intervention have 
been successfully implemented. 

Due largely to a federal law reducing 
highway funds to states with a minimum 
alcohol purchasing age of less than 21 
years, Wyoming and Ohio are currently 
the only states with a lower standard. 
The association between minimum pur- 
chasing age for alcohol and older teen- 
involved fatal crashes has been demon- 
strated bidirectionally. During the 
1970s, when the trend among states was 
to decrease the minimum drinking age 
to 18 or 19 years, an increase in fatal 
crashes among this age group was not- 
ed. In contrast, a 18% reduction in tar- 
geted teen-involved nighttime fatal 
erashes was found when comparing 
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Study 
(Source) 


Emergency department- 
treated, hospitalized, 
and fatal motor vehicle 
occupant injuries 
(P.A., unpublished 
data, 1989)* 


Hospital-treated facial 
injuries (Karlson*) 


Fatal brain injuries and 
hospital admissions 
for brain Injuries 
(Kraus et al”) 


Acute spinal cord lesion 
(Kraus,* Kevalramani 
et ales) 


Central nervous system 
injuries at trauma 
centers (Frankowski?) 


Pediatric trauma 
discharges (Kitchen”) 


National Pediatric 
Trauma Registry 
(Ramenofsky”) 


Pediatric trauma 
patients (Harris et al) 


Tabie 3.—Hospital-Based Studies of Motor Vehicle Occupants: Injuries and Disability 


Year(s) 
of Study 


1981-1987 


1970-1971 


1980-1982 


1986-1987 


Apr 1985- 
Mar 1987 


1983-1986 


Study 
Population 


0- to 14-year-olds seen at 


10 hospitals or 
Coroner's Office 
Orange County, 
Califomia (n= 3519) 


Dane County, Wisconsin 


Residents of San Diego 
County, California 
Children <15 y 


15- to 19-year-olds 


Residents of 18 northern 
California counties, 
children <15 y 


Galveston and Houston 
trauma centers, Texas 
0- to 19-year-olds 
(n= 1123) 


Children’s Hospital, San 
Diego, Calif (n= 599) 


41 hospitals with 
pediatric surgeon 
(n= 4218) 


Kiwanis Pediatric Trauma ` 
Institute Boston, Mass 
(n=54) 


Injury 


Disability 





% With Injury 
to Head/Face 


0-3 y 
1982 67 7.2 


1985 53 9.7 
1987 © 59 8.2 


4-9 y i 
1982 69 3.7 


1985 67 6.8 
1987 62 6.6 


% With Internal 


Year Head Injuries 


1982 62 9.8 
1985 63 6.6 
1987 55 6.1 


139 facial injuries per 100 000 population for 
all ages (motor vehicle occupants sustained 
most severe Injuries and highest incidence 
rates associated with vehicle crashes among 
male occupants 15-24 years old) 


8% to 9% were motor vehicle occupants; 
14.8-16.7 motor vehicle occupant head 
injuries per 100 000 populationt 


Rate of motor vehicle occupant head injuries: 
female, >80/100 000; male, > 120/100 000 


32% were motor vehicle occupants; 5.8 motor 
vehicle occupant spinal injuries per 1 million 


% of Injured That Were 
Age, y Motor Vehicle Occupants 


<1 26 
1-4 17 
5-9 26 
10-14 37 
15-19 52 


18% were motor vehicle passengers; mean 
ISS of motor vehicle occupants, 15; mean 
GCS of motor vehicle occupants, 13+ 


12% were motor vehicle occupants; 5% 
mortality for motor vehicle occupants 


12% were motor vehicle occupants 


5% to 10% of all 
hospitalized for head 
injuries had apparent 
residual neurologic 
damage at discharge 


Overall 30% with functional 
disability at discharge 
and 15% with long-term 
disability 

80% required special 
education; 60% had 
personality changes; 
50% had cognitive and 
physical handicaps 








+1982 was the year prior to the Child Passenger Safety Law; 1985, the year prior to the Seat Belt Law; and 1987, 2 years after the Seat Belt Law. 
tRates per 100 000 population were calculated by multiplying rate of head injuries per 100 000 population by the percentage of head injuries to motor vehicle 


occupants. 


ISS Indicates Injury Severity Score; GCS, Glasgow Coma Scale. 


states that raised their legal drinking 
ages with states whose statutes were 
not changed.”* 

Raising the drinking age to 21 years 
in all but two states has proved effective 
in reducing older teen involvement in 
fatal crashes. Furthermore, elevated 
blood aleohol concentration (BAC) in fa- 
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tal crashes involving teen drivers de- 
creased 26% from 1982 to 1987.’ As dis- 
cussed above, however, death rates 
among teens are still rising. Thus, fur- 
ther action must be taken. 

The following are interventions di- 
rected toward altering high-risk driving 
patterns among teenagers and remov- 


ing high-crash-risk teenagers from the 
roadway. In limited applications, all 
have been proved successful in reducing 
involvement of teenagers in motor vehi- 
cle crashes. They are discussed in sug- 
gested order of priority for implementa- 
tion. Finally, a comprehensive package 
incorporating the preceding interven- 
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tions and others is suggested. While 
each intervention in isolation would im- 
pact motor vehicle occupant morbidity 
and mortality among adolescents in a 
positive manner, a comprehensive 
package would have the greatest im- 
pact. The magnitude of motor vehicle 
occupant trauma in adolescents de- 
mands no lesser action. 


Driver Intervention 1: Delaying 
Licensure to 17 Years 


Most states have adopted age 16 
years for licensure, with some states 
licensing as young as 14 and 15 years of 
age. New Jersey, which is the only state 
to license at 17 years, has virtually elim- 
inated fatal crashes involving 16-year- 
old drivers. The argument that licen- 
sure at 17 years in New Jersey would 
result in less-experienced 17-year-old 
drivers compared with other states was 
offset by the fatality reduction among 
16-year-olds. New Jersey had a reduced 
burden of 16- and 17-year-olds involved 
in fatal crashes compared with Massa- 
chusetts and Connecticut.” Taking into 
account that 16-year-olds could still be 
occupants of cars driven by older driv- 
ers and that a small level of driving 
without licensure is to be expected, a 
universal licensure age of 17 years could 
be expected to reduce fatal crashes in- 
volving 16-year-olds 65% to 85%.° In 
addition tc reducing fatalities and inju- 
ries among teenagers, the general pub- 
lie will also benefit by being less exposed 
to those with the highest crash rates.” 


Driver Intervention 2: Elimination 
of Driver Education Classes 


Related to age of licensure are driver 
education classes. Counter to expecta- 
tions, instead of creating a safer envi- 
ronment for teenage drivers, these 
classes actually increase the overall 
crash risk by encouraging them to be- 
come licensed at a younger age than 
they would have otherwise. Studies 
have confirmed this paradox —elimina- 
tion of driver education classes results 
in a reduction in licensure of 16- and 17- 
year-olds and corresponding reductions 
in per capita crash involvement.“* 


Driver Intervention 3: Curfew Laws 
Restricting Nighttime Driving 


Less than 20% af the mileage driven 
by 16-year-olds is between 9 PM and 6 
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AM, yet greater than 40% of their fatal 
crashes occur during these hours.” Al- 
teration of teenage driver behavior by 
imposing a curfew against nighttime 
driving has been shown to be successful 
in a study of four states with such laws, 
reducing by 25% to 69% the number of 
erashes involving 16-year-olds during 
restricted hours.” Currently, 12 states 
have curfews against nighttime driving 
by teenagers. 


Driver Intervention 4: Institute 
a Lower BAC for Teenage Drivers 


Because teenager's are inexperienced 
in both drinking and driving, the valid- 
ity of the assumption that their driving 
impairment is the same as an older driv- 
er's for the same BAC must be ques- 
tioned. Regardless of whether impair- 
ment for teens and adults is comparable 
at the same BAC, however, penalties 
for teens driving under a lower BAC 
than that which results in penalties for 
adults proved effective in Maine. A 
smaller increase in injuries and fatal 
crashes were noted for teenagers com- 
pared with adults when an automatic 1- 
year license suspension for any person 
under age 20 years identified by police 
as driving with a BAC above 0.02 was 
implemented.” 


Comprehensive Intervention: 
Comprehensive Adolescent 
Licensure, Drinking, and 
Driving Law 


A comprehensive law would have two 
major components: (1) delayed licen- 
sure to 17 years with a nighttime driv- 
ing curfew for 17-year-olds and (2) loss 
of licensure for a specified period for 
drivers under 20 years of age for violat- 
ing laws relating to curfew (only applies 
to drivers aged 17 years), driving under 
the influence of aleohol dower BAC than 
that for older drivers), driving under 
the influence of other drugs, speeding, 
and failing to use seat belts. 


Prevention or Reduction of Severity 
of Injury in Event of Motor 
Vehicle Crash 


In addition to specifically targeting 
the adolescent driver and occupant by 
reducing exposure and altering pat- 
terns and regulations of driving and li- 
censure, continued efforts toward safe 


packaging of all occupants must be 
pursued. 

As regards the latter strategy of re- 
ducing severity of injury in the event of 
a crash, injuries can be prevented or 
ameliorated by (1) spreading crash 
forces over a wide area of the body, (2) 
making the deceleration of the body less 
abrupt, (8) reducing the overall change 
in velocity of the crash, and (4) mainte- 
nance of the integrity of the occupant 
compartment in crashes, ie, keeping oc- 
cupants inside and preventing intrusion 
by outside objects.°” 

Restraints (seat belts and child safe- 
ty seats) are the primary tool utilized 
to date for this type of intervention. 
Despite the potential for morbidity 
and mortality reduction, however, re- 
straints as an intervention effort were 
largely unsuccessful due to low levels of 
voluntary use prior to the enactment of 
mandatory restraint legislations. 

In 1977, the first child passenger safe- 
ty law was passed in Tennessee. By 
April 1985, all 50 states and the District 
of Columbia had implemented similar 
laws. While there are variations by 
state in coverage, most laws apply to 
children less than 5 years of age. The 
positive results of child safety laws, 
along with the threat of regulations re- 
quiring vehicles to be equipped with 
passive restraints (automatic belts and 
airbags), served as the impetus for 
many states to expand their mandatory 
seat belt laws to encompass older occu- 
pants. By the first quarter of 1987, 33 
states and the District of Columbia had 
belt laws in effect. Two states, Massa- 
chusetts and Nebraska, rescinded their 
laws in 1986, and Oregon's law was re- 
scinded in 1988. 

Increased restraint use over time, 
primarily attributable to enactment of 
child protection and mandatory re- 
straint laws, is depicted in Fig 1 for the 
different pediatric age groups. The dis- 
parity in levels of restraint use between 
children less than 5 years and older chil- 
dren is resolved by the fact that child 
protection laws are nationwide, while 
mandatory restraint laws exist in about 
two thirds of the states. Furthermore, 
while children over 5 years are general- 
ly covered by mandatory restraint laws, 
most state legislations mandate seat 
belt use only in the front seat, while 
children commonly ride in the back seat. 
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As discussed in the “Magnitude of the 
Problem” section of this report, fatality 
rates have increased for all age groups 
in the second half of this decade. Thus, 
present levels of intervention are losing 
ground. To stop this upward trend in 
fatality rates, additional intervention 
efforts and research into new interven- 
tions are necessary. 

The following are interventions di- 
rected. toward protection of pediatric 
occupants during motor vehicle crash- 
es. Two are expansions of previously 
implemented programs and two are in 
the process of being implemented. 


Occupant Intervention 1: 
Comprehensive Child Passenger 
Safety Laws 


This intervention covers all children 
younger than 5 years and in all seat 
locations, regardless of relation of child 
to driver, with primary enforcement. 
Numerous studies have shown child 
protection laws to be effective in reduc- 
ing morbidity and mortality." These 
* studies are in concordance with this 


study to the extent that they were per- ` 
formed between 1979 and 1985, when, 


decreases in fatalities were also noted in 
this study. Furthermore, these studies 


were performed for individual states, , 


each with its own form of legislation, 
and not on a nationwide basis. Gaps in 


- , coverage in some states allow for signifi- 


cant lapses in the protection of child 
motor vehicle passengers. Gaps in cov- 
erage result from exemptions based on 
driver/child relationship, child age, ve- 
hicle classification, and specific child 
transportation situations.”™ Other fac- 
tors potentially contributing to the re- 
versal of the downward trend in fatality 
rates among children younger than 5 
years, such as misuse of child safety 
seats, vehicle integrity, and speed at 
impact, are discussed in the “Research 
Needs” section. 


Occupant Intervention 2: 
Comprehensive Seat Belt Laws for 
All Seating Positions, With 
Primary Enforcement 


In the absence of seat belt effective- 
ness estimates for children, those for 
adults must be generalized to the pedi- 
atric age groups. Problems with this 
generalization are discussed in the “Re- 
search Needs” section. Lap-shoulder 
belts are said to reduce fatalities by 40% 
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to 50%, while lap belts in the rear seat- 
ing positions are estimated to reduce 
fatalities by 18% to 40%." 

For seat belts to be protective, how- 
ever, they must be used. As depicted in 
Fig 1, restraint use among those 5 to 19 
years old is less than half that in youn- 
ger children. To increase restraint use 
among this group, mandatory seat belt 
legislation for all seating positions with 
primary enforcement should be enacted 
in all states. Mandatory seat belt legis- 
lation has been shown to increase re- 
straint use,” while repeal of one such 
law resulted in decreases in use of both 
seat belts and child safety seats’; prima- 
ry enforcement (enforced independent- 
ly of other infractions) has been shown 
to result in higher levels of restraint 
use, regardless of actual enforcement 
levels. *® 


Occupant intervention 3: Installation 
of Lap-Shoulder Seat Belts in Rear 
Seating Positions 


The effectiveness of lap-shoulder 
belts is well documented.” This inter- 
vention will be implemented. 


Occupant Intervention 4: Passive 
Restraints Using Automatic Shoulder 
Belts in All Seating Positions 
and Air Bags in Both Front Seat 

l Positions of All Cars 


Automatic shoulder belts, estimated’ 


to be 35% to 50% effective in preventing 
fatalities, are projected to increase seat 
belt use rates to 85% to 95%." A 
combination of air bag and manual belt 
is considered to be the most effective 
restraint system available for frontal 
collisions. This combination is es- 
timated to be 66% effective in reducing 
fatalities. The bag alone is estimated to 
be 40% effective.” Movement, both by 
federal regulations and voluntary action 
by automobile manufacturers, is headed 
in this direction. Acceleration of the re- 
alization of these goals must be vigor- 
ously pursued. 


RESEARCH NEEDS 


Several problem areas requiring fur- 
ther research were identified: (1) up- 
ward trends in fatality rates, (2) inade- 
quate occupant protection, (8) alechol 
and other drug policy and its enforce- 
ment, and (4) lack of comprehensive na- 
tional trauma data. 


Upward Trends in Fatality Rates 


Despite progressive increases in re- 
straint use accompanying nationwide 
child passenger safety laws and manda- 
tory restraint use laws in about two 
thirds of the states, fatality rates have 
recently increased across all pediatric 
age groups. Child safety seats and seat 
belts have been shown to be effective in 
reducing injury. However, factors in 
the “real world” may be counteracting 
the protective capacity of the restraint 
systems. Identification of potential con- 
founders through research is needed. 
One such confounder may be vehicle in- 
tegrity. Restrained occupants may sus- 
tain serious and fatal injuries due to 
failure of the vehicle to maintain a pro- 
tective occupant compartment.” Small 
cars may not function well in this re- 
gard. There is a need to design vehicles 
with a more protective occupant com- 
partment. Also related to crashworthi- 
ness of vehicles is speed. At high 
speeds, the protective capacity of re- 
straints and the structural integrity of 
the vehicle are compromised.” The re- 
cent movement toward higher speed 
limits on rural roadways, as well as pos- 
sible spillover effect to urban roadways, 
must be investigated as potential con- 
tributors to recent increases in fatali- 
ties.” Increased exposure as a result of 
vehicle miles traveled, as it relates to 
the pediatric population, may also play a 
role in increasing fatality rates. 


Inadequate Occupant Protection 


With respect to the pediatric occu- 
pant, both use and design of restraint 
systems require further investigation. 

Identification of nonusers and mis- 
users of restraint systems is essential to 
target these populations for interven- 
tion efforts. In the case of misuse of 
child safety seats, biomechanical engi- 
neers must continue efforts toward the 
development of a “foolproof, user 
friendly” child safety seat.” 

Effectiveness and appropriateness of 


. seat belts for children must be re- 


searched. Current reliance on adult 
data may not be valid because of ana- 
tomic and structural differences be- 
tween children and adults.” In addition, 
misuse of seat belts by children may 
contribute to a decreased protective ef- 
fect. Preliminary studies indicate that 
the seat belt does not provide optimal 
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protection for the young child.” In addi- 
tion, analyses of the effectiveness of 
seat belt use laws have not yet specifi- 
cally addressed children. 


Alcohol and Other Drug Policy 
and Its Enforcement 


To determine the true extent of alco- 
hol and other drug involvement in traf- 
fie crashes, blood levels for aleohol and 
other drugs must be determined for all 
trauma patients, not just fatalities.” A 
related issue involves determination of 
the levels of alcohol that result in im- 
paired driving performance in the ado- 
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lescent, as it may differ from that in 
older adults.” Levels of other sub- 
stances that could impair driving per- 
formance must also be determined for 
all drivers.”” 

“Driving under the influence” laws 
need to be evaluated to determine the 
most effective methods of enforcement 
to reduce the numbers of alcohol- and 
other drug-related crashes.”? 


Lack of Comprehensive 
National Trauma Data 


A major roadblock encountered in 
this study was the lack of adequate data, 
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Childhood Drowning and Near-Drowning in the United States 


Garen J. Wintemute, MD, MPH 


e More than 2000 children drown each 
year; in some states drowning is consid- 


ered the leading cause of death for chil- © 


dren under the age of 5 years. Many survi- 
vors of near-drowning have permanent 
neurologic disability. There are two dis- 
tinct high risk groups: children under 5 
years of age and boys aged 15 to 19 years. 
Most drownings in the former group occur 
In residential pools. Among survivors, the 
clinical course is bimodal; intact survival 
and survival with severe permanent dis- 
ability are the most likely outcomes. The 
outcome of an immersion event is deter- 
mined within a few minutes of the onset of 


-Immersion, mandating an emphasis on 


primary prevention. A requirement for 
pool fencing is the most promising such 
strategy and could be implemented soon. 
Training in cardiopulmonary resuscita- 
tion and (for older children) alcohol abuse 
prevention programs may be valuable 
adjuncts. 
(AJDC. 1990;144:663-669) 


D rowning is the third leading cause of 
injury death for children aged 0 to 
4 years and is second among uninten- 
tional injuries for older children.’ In 
California, Arizona, and Florida, 
drowning has become the leading form 
of injury death among children under 
the age of 5 years.’ Between 0% and 20% 
of survivors have severe permanent 
neurologic disability.** The annual costs 
for the most prominent subset of this 
problem, pool drownings among chil- 
dren aged 0 to 4 years, were estimated 
to be $450 million to 650 million per year 
in 1987.* 
This article reviews the descriptive 
epidemiology of drowning and near- 


- drowning (referred to here jointly as 


immersion injuries) and summarizes the 
recent literature on the clinical course 
and outcome of these injuries. We pre- 
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sent new estimates of the morbidity as- 
sociated with immersion injuries. Final- 
ly, we propose an intervention agenda 
and directions for future research. 


METHODS FOR 
MORBIDITY ESTIMATES 


While mortality data are available na- 
tionally through the National Center for 
Health Statistics, no nationally repre- 
sentative data exist on morbidity or 
health services utilization. The esti- 
mates presented in the Table were gen- 
erated by means of the following as- 
sumptions and procedures. 

We estimated hospital admissions on 
the basis of data supplied by the Patient 
Discharge Database of California’s Of- 
fice of Statewide Health Planning and 
Development, which captures approxi- 
mately 95% of California’s hospital dis- 
charges (California Office of Statewide 
Health Planning and Development, 
Health Facility Data Division, unpub- 
lished data, 1988). In 1985 the hospital- 
ization drowning ratio was 3.65:1 in Cal- 
ifornia. This ratio .was applied to 
the national mortality data available 
from the National Center for Health 
Statistics. 

No nationally representative data on 
emergency department visits for im- 
mersion injury are available. In the 
largest study published to date, Spyker” 
reported the experience of 16 hospitals 
in Virginia, serving 30% of that.state’s 
population. The emergency department 
visit to admission ratio for near-drown- 
ing was 4:1. This ratio was applied to the 
estimated number of hospitalizations. 

Extrapolation from regional data to 
generate national estimates invariably 
introduces uncertainty into these esti- 
mates, and the morbidity figures pre- 
sented in the Table should be seen as 
approximate. This is particularly true 
for emergency department visits, which 
are derived from an estimated number 
cf hospitalizations. 


Years of productive life lost were cal- 
culated with the age of 65 years as the 
expected value and the ages of 2, 7, 12, 
and 17 years as midpoints for their re- 
spective age intervals. 


EPIDEMIOLOGY OF 
IMMERSION INJURY 


In 1986 there were 2122 childhood 
drownings in the United States (Na- 
tional Center for Health Statistics, un- 
published data, 1988), resulting in ~ 
118 341 years of potential life lost (Ta- 
ble). Males predominated, accounting 
for 78% of all deaths and 86% of those 
among children 5 years of age and older. 
The male-female rate ratio was 3.3:1. 
Children 0 to 4 years of age accounted 
for 36% of all deaths, although they 
make up only 26% of this population. 
For girls, there were more deaths in the 
0- to 4-year age group than at all other 
ages combined. 

Nonfatal immersion injuries caused 
substantial morbidity. Following the 
procedures outlined above, we esti- 


~ mated that there were 7745 hospitaliza- 


tions and 30 980 visits to hospital emer- 
gency departments for these injuries in 
1986 (Table). 

The size of the problem can also be 
described as follows: from birth through 
age 19 years, 1 in every 1098 boys will 
drown, 1 in 301 will be hospitalized for a 
near-drowning, 1 in 75 will-be treated in 
an emergency department and sent 
home, and 1 in eight—18% of all boys— 
will get in serious trouble in the water 
but avoid injury through timely inter- 
vention at the scene. For girls, the com- 
parable figures are 1 in 3338, 1 in 913, 1 
in 228, and 1 in 23. 

The 5-year age strata conceal the fact 
that the group at highest risk are chil- 
dren in the toddler ages, 1 to 3 years of 
age. Figure 1 shows that, nationally, 
children in this age range have the high- 
est death rate for non-boat-related 
drownings, which account for the vast 
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majority of childhood drownings. In the 
Western states, the Gulf Coast, and 
Florida, this phenomenon is much more 
pronounced.”” 

In addition to age and sex, several 
factors influence pediatric drowning 
rates. Rates for blacks are approxi- 
mately twice those for whites, except- 
ing children 1 to 8 years of age, in whom 
this pattern is reversed. Non—pool 
drowning rates are linearly and inverse- 
ly related to socioeconomic status. 
No such relationship exists for pool 
drownings (G.J.W., unpublished data 
from the Sacramento Drowning Study, 
1987). The prevalence of pool ownership 
increases with socioeconomic status,” 
‘so children in households with a higher 
`~, socioeconomic status may have greater 
` pool exposure. 

Children with a seizure disorder are 
at increased risk for drowning, with 
‘rates several times higher than ex- 
`- pected. Alcohol use is a contributing fac- 
‘tor among adolescents and is involved in 
40% to 50% of drownings among adoles- 


cent males.*” Orlowski” estimated that. 


98% of pediatric drownings occur in 
fresh water; fresh-water events pre- 
‘dominate even in locations with sub- 
„stantial coastal exposure, such as Hono- 
lulu, Hawaii,’ Miami, Fla,"“ and San 
Diego, Calif.’ 

The overall pediatric drowning rate 
has declined steadily since the mid- 
1960s.’ However, the swimming pool 
drowning rate both in this country and 
elsewhere has been increasing, as an 
inerease in the number of swimming 
pools has presumably created an in- 
crease in exposure.*”* 

The “injury pyramid” for drowning 
can only be estimated. For each fatality 


there are some 3.65 hospital admissions , 


(data from California Patient Discharge 
Database); for each hospital admission, 
four children are seen in the emergency 


department and released.’ A total popu-’ 


lation survey conducted in New Zea- 
land, which has a pool prevalence simi- 
lar to that for the United States, 
suggests that for every emergency de- 
partment visit there are 10 “near-miss” 
immersion events in which a child es- 
capes injury only because of timely res- 
cue. At the extreme, a survey of school 
children (grades 1 through 8) in the 
United States found that 15% had expe- 
rienced such a “near miss” at least once 
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Drowning and Near-Drowning Among Children in the United States, 1986* 


Mortality 
eee 


Rate/ 
100 000 No. 


Age, y, 
and Sex No. 


Hospitalization 
reat eee, 


ER Visits 


Rate/ 
100000 


Rate/ 


100000 No. YPLL 





Male 
0-4 486 5.2 1774 


5-9 240 2.7 876 
10-14 321 3.8 1172 
15-19 609 . 6.4 2223 
Total 1656 4.6 6044 


. Female 
0-4 268 3.0 978 


5-9 86 1.0 314 
10-14 62 0.8 226 
15-19 50 0.6 183 
Total 1.4 1701 


19.0 7096 76.0 

9.9 3504 — 39.6 
13.9 4688 55.6 
23.4 8892 93.6 
16.8 24176 67.2 


30618 
13920 
17013 
29 232 
90783 


11.0 3912 44.0 
3.7 1256 14.8 
2.9 904 11.6 
2.2 732 8.8 
5.1 6804 20.4 


16884 
4988 
3286 
2400 

27 558 





“ER indicates emergency room; YPLL, years of potential life lost. Mortality data were obtained from the 
Statistical Resources Branch, National Center for Health Statistics. Assumptions and procedures for 
generating morbidity estimates are given in the text. Due to rounding, individual results do not sum exactly 


to totals. 


Deaths/100 000 Population 


in the preceding year.” 

The severity of near-drownings that 
are not immediately fatal is remarkable 
in comparison with other injuries. In 
California, 15% of children admitted for 
near-drowning die in the hospital (data 





Age, y 
Fig 1.—Death rates from boat-related (dashed line) and non~boat-related (dotted line) drown- 
ings by age for ages 0 to 29 years, United States, 1977 to 1979 (from Baker et al’). 


from the Patient Discharge Database). 
This is much higher than the mortality- 
admission ratio for the next highest 
group (injuries to blood vessels, 9%) or 
the average mortality ratio for all inju- 
ries (2%). In the Virginia study cited 
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earlier, in which 25% of children seen in 
the emergency department for a near- 
drowning were hospitalized, the aver- 
age admission rate for other injuries 
was only 10%.’ 

The many differences in the epidemi- 
ology of drowning between the 0- to 
4-year and adolescent age groups re- 
quire that they be considered separate- 
ly. In the 0- to 4-year age group, 60% to 
90% of drownings occur in residential 
swimming pools.” In a multistate in- 
vestigation of drowning and near- 
drowning conducted by the Consumer 
Product Safety Commission (CPSC), 
only 4% of these drownings occurred in 
above-ground pools,” although above- 
ground pools outnumber in-ground 
pools nationwide, according to 1987 
data supplied by the National Spa and 
Pool Institute (2572144 in-ground 
pools vs 2878490 above-ground 
pools), ” 

Half or more of these drownings occur 
in the child's own home pool, and anoth- 
er third occur at the homes of friends, 
neighbors, or family members.*” The 
CPSC study revealed that at the time of 
drowning, 69% of children are super- 
vised by one or both parents. Typically 
there is a lapse of supervision lasting 
only a few minutes. The majority of chil- 
dren are playing, and only 80% are 
wearing swimsuits, indicating that 
their play is pool oriented.” Most chil- 
dren (as many as 80%) gain access to the 
pool from the yard or house.*”” 

Of major significance for prevention 
efforts, the CPSC analysis showed that 
pools at which drownings or near- 
drownings occurred were significantly 
less likely than matched control house- 
holds to have fencing surrounding the 
pool itself, with access limited by self- 


closing gates (for cases: 21%; 95% confi- _ 


dence interval, 0.05% to 37%; for con- 
trols: 58%; 95% confidence interval, 
40% to 75%). 

As mentioned before, drowning oc- 
curs very rapidly. In most of the CPSC 
cases, the reported immersion time was 
less than 5 minutes. Virtually all chil- 
dren who die after immersion injury re- 
quire cardiopulmonary resuscitation 
(CPR) when pulled from the water. Ina 
California study, 42% of children who 
drowned in their own home pool after a 
brief immersion were retrieved by a by- 
stander, usually a family member, but 
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CPR was not instituted until the arrival 
of emergency services personnel some 
minutes later.® The period of anoxia 
was therefore substantially lengthened. 
Such delay was also associated with 
poor outcomes in the CPSC study.” 

Children in the 0- to 4-year age group 
account for approximately 75% of all 
pcol drownings. A report prepared for 
the National Spa and Pool Institute esti- 
mates that 50% of all risk associated 
with pools and spas derives from drown- 
ing and near-drowning in children un- 
der the age of 5 years.” The CPSC esti- 
mates that a swimming pool is 14 times 
more likely than a motor vehicle to be 
involved in the death of a child under 
5 years of age.” As mentioned previous- 
ly, the childhood pool drowning rate has 
increased linearly with the number of 
residential pools in use. (Public pool 
drownings are infrequent, probably due 
to strict fencing requirements.) 

The secondary rise in drowning rates 
among adolescents is seen only among 
boys. (Fig 1). In this group, drownings 
occur in a wide variety of locations: riv- 
ers, lakes, canals, and beaches. Swim- 
ming pool drownings are unusual (Fig 
2). Even in states with substantial 
coastlines, however, the vast majority 
of adolescent drownings also occur in 
fresh water.” Boating incidents play a 
role at this age (Fig 1). Alcohol use is 
believed to be a major contributing fac- 
tor and is associated with 40% to 50% of 
drownings among boys in this age 
group.” 


Drownings/100 000 Persons per Year 


CLINICAL COURSE OF 
IMMERSION INJURY 


The likelihood that a child will survive 
an immersion event, and the likelihood 
that he or she will survive intact, are 
largely determined by events occurring 
in the first 10 minutes of the event. In 
most persons consciousness is lost after 
approximately 2 minutes of anoxia, and 
irreversible brain damage occurs after, 
at most, 4 to 6 minutes. Survival, espe- 
cially survival without impairment, is 
unusual after immersions of longer than 
5 minutes.’ Prompt resuscitation is vi- 
tal; “almost all subjects who ultimately 
survive are making a spontaneous res- 
piratory effort within five minutes after 
extraction from the water, and most do ` 
so within two minutes.” Children who 
do not require full CPR at the immer- 
sion site, or who are awake on arrival at 
the emergency department, do well.°"” 
Children who still require CPR in the 
emergency department have a poor — 
prognosis. Of these, 35% to 60% die, and 
60% to 100% of the survivors are severe- 
ly brain damaged.**"*** Most children 
who die, even after brief immersions, 
are declared dead at the scene or in the 
hospital emergency department.* 

In a series of hospitalized cases from 
Honolulu, 70 of 75 children who were 
unconscious and had stopped breathing 
before rescue, but who had been suc- 
cessfully resuscitated, did well. The 
other 5 died.’ These are the most favor- 
able results yet seen. Weinberg” re- 
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Fig 2.—Drowning rates by age at selected sites, Sacramento County children aged 0 to 19 


years, 1974 to 1984 (from Wintemute et al’). 
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ported on 100 patients; two thirds were 
awake on presentation to the emergen- 
cy department and did well. Of the 
33 patients who were still unconscious, 
22 were also still receiving CPR. All 
22 died or survived with severe brain 
damage. Of the 11 who did not require 
CPR, 2 died, 1 survived with severe 
brain damage, and 8 did well. Nuss- 
baum” reported on 51 patients who 
were unconscious on admission; 35%. 
died, 27% survived with severe dam- 
age, and 37% survived intact. Peterson? 
described 72 surviving children from 
San Diego. Fifty-seven of these chil- 
dren, all with immersion times less than 
5 minutes, did well. The other 15 sur- 
vived with severe brain damage, includ- 
ing all those who required CPR in the 
emergency department. Allman et al” 
described 66 children admitted to the 
tertiary care center at Children’s Hos- 
pital of Los Angeles (Calif). Each of 
these children had required CPR at 
their initial hospital. Half died; 26% sur- 
vived in the permanent vegetative 
state, and 24% survived “apparently 
intact.” 

The uniformity of these results high- 
lights a peculiar all-or-nothing outcome 
for immersion injuries. The majority of 
hospitalized patients are on the way to 
recovery by the time they arrive at the 
hospital and do well thereafter. Those 
who continue to require aggressive re- 
suscitation have a poor prognosis, with 
death or severe permanent brain dam- 
age the most likely outcomes. Mild im- 
pairment is unusual. 

(Cases of intact survival after pro- 
longed immersion in cold water have 
been widely publicized but are rare 
events in the United States, which has a 
temperate climate. Fewer than 20.such 
cases have been reported worldwide in 
children.”” At the other end of the spec- 
trum, and many times more common, 
are warm-water drownings with im- 
mersion times of 5 minutes or less.) 

The permanent vegetative state is a 
recent clinical development that de- 
serves emphasis. As mentioned, irre- 
versible brain damage occurs after 4to6 
minutes of anoxia. The heart and other 
vital organs survive for a much longer 
time in children, perhaps as much as half 
an hour.’ Current resuscitative capabil- 
ities have made it possible to achieve 
somatic survival without the return of 
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brain function. Persons in the perma- 
nent vegetative state breathe spontane- 
ously and may exhibit random move- 
ments. They have no purposeful ac- 
tivity or thought. As our skills at pro- 
viding supportive care have improved, 
the life expectancy of these children has 
lengthened. It is estimated to average 
18 months in institutions and several 
months longer in home care (data sup- 
plied by Lanterman Developmental 
Center, Pomona, Calif, to Dollie Brill, 
president, National Drowning Preven- 


tion Network, 1988). Cases of survival ` 


for many years have been reported. Ap- 
proximately 70 such children were in 
state-supported long-term institutions 


` in California in 1988. 


No longitudinal follow-up of the sup- 
posedly recovered group has been con- 
ducted in this country. In Australia, 
Pearn™ restudied 56 unselected survi- 
vors, all of whom had lost consciousness 
(CPR status was unknown). Fifty-two 
of these were doing well, although 16 
had some decrease in verbal skills. Two 
had severe brain damage, and 2 could 
not be located. Reilly et al” tested 25 
child survivors, most of whom were 


- alert in the emergency department. 


They also found a tendency toward a 
decrease in verbal skills in this group. 
Among hospitalized patients in Califor- 
nia (adults and children combined), 12% 
of survivors are discharged to another 
facility or to the care of a home health 
service (data from the Patient Dis- 
charge Database). 

Cost information is fragmentary. In 
California, the average cost per case for 
acute hospital care in 1985 was $11 739; 
total expenditures were approximately 
$14 020 000. Of this total, 57% were pub- 
lic funds (data from the Patient Dis- 
charge Database). The CPSC analysis 
documents a range for acute hospital 
costs from $2000 for a victim who recov- 
ers fully to $80 000 for victims with se- 
vere brain damage. At the extreme, 
some severely brain-damaged patients 
have had initial hospital stays of more 
than 120 days and acute expenses ex- 
ceeding $150000.‘ For severely im- 
paired survivors, institutional care 
costs approximate $90 000 to $100 000 
per year‘ (data supplied by Lanterman 
Developmental Center, Pomona, Calif, 
to Dollie Brill, president, National 
Drowning Prevention Network, 1988). 


_No systematic data on home care 
costs have been gathered; according to 
CPSC, one family reported expendi- 
tures for supplies, child care, and thera- 
py of $2500 per month. If 24-hour home 
nursing is required, the additional cost 
is $72000 to $180000 per year. The 
CPSC believes that costs for adequate 
nursing and babysitting for severely im- 
paired patients would average approxi- , 
mately $5000 per month.’ These ex- 
penses are rarely covered by private 
third-party payers. Such expenses are 
beyond the reach of all but a very few 
families. 

There are substantial indirect costs. 
The severely damaged children require 
24-hour care. If that is provided by the 
family, outside employment is essen- 
tially impossible. There are profound 
psychosocial burdens. This is particu- 
larly the case in swimming pool drown- 
ings in young children. In most cases 
family members are involved, and in 
about half the cases the death occurs at 
the family home. Guilt and anger are 
intense. Parental suicide after child 
drowning has been reported.‘ If a survi- 
vor is cared for at home, parents report 
that siblings frequently regress or de- 
velop other behavioral problems.‘ 

In families similarly affected by mo- 
tor vehicle injuries, divorce rates are far 
higher than expected, approaching 80% 
within a few years of the injury.’ Par- 
ents report difficulty with employment, 
the onset of substance abuse, and other 
behavioral problems. These problems 
are intensified by friends and neighbors 
who may blame the parents for what 
happened. Families of near-drowning 
victims often relocate, in part for this 
reason and in part to leave an environ- 
ment with so many negative associa- 
tions.‘ 


AN INTERVENTION AGENDA 


The natural course of these injuries, 
in which the outcome is largely deter- 
mined shortly after the injury event be- 
gins, requires that primary prevention 
of immersion events be the principal ob-- 
jective of drowning prevention efforts. 
The science of injury epidemiology and 
practical experience in injury preven- 
tion provide useful guidelines for devel- 
oping prevention strategies.” When- 
ever possible, successful prevention 
programs do not require behavior 
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change on the part of the population to 
be protected. If no such “passive” strat- 
egy is feasible, then success is enhanced 
if the behavior change is simple, rather 
than complex, and if the new behavior 
need be performed only once (installing 
a pool fence with self-latching gates) 
rather than repeatedly (fastening and 
unfastening a pool cover). Finally, cost 
to the consumer should be minimized, 
by subsidy if necessary. 


Mandatory Pool Fencing 


“Pool fencing” means a fence that sur- 
rounds the pool itself, setting it off from 
the house and yard, equipped with self- 
latching gates (Fig 3). Pool fencing is a 
primary prevention strategy. There is 
substantial evidence that it is effective. 
Much of this evidence comes from Aus- 
tralia, where pool fencing requirements 
have been in place in some locations for 
years. In Brisbane, Australia, ‘which 
had no such requirement, lack of fencing 
was described as “causal” in 79% of 
swimming pool drownings and near- 
drownings.” Pearn et al” compared 
the experience of Brisbane with that of 
the Australian Capito] Territory (Can- 
berra and its environs), which has a 
strict pool fencing law. The communi- 
ties are otherwise similar and have simi- 
lar pool-population ratios. The child- 
hood pool drowning/near-drowning rate 
in Brisbane is 3.6 times that for the 
Capitol Territory. Another study com- 
pared the 5-year experience of two simi- 
lar Australian communities, one with 
strict pool fencing legislation and 
ore without. In the community with 
strict fencing regulations, only one 
child drowned in a swimming pool; that 
pool was unfenced, having specifically 
been exempted from the fencing ordi- 
nance. No near-drownings occurred. In 
the control community, five children 
drowned and five more suffered near- 
drownings, all in unfenced pools.” Re- 
peated estimates predict that the wide- 
spread use of. pool fencing would 
prevent 50% to 90% of pediatric swim- 
ming pool drownings and near-drown- 
ings.“ New Zealand has enacted a 
national requirement for pool fencing, 
the Fencing of Swimming Pools Act, 
which took effect in 1987 (copy available 
from the author). A review of 36 child- 
hood pool drownings occurring in the 
country before the laws enactment 
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Fig 3.—Current “yard” fencing and pool fencing as recommended. 


found that 29 (80%) of these deaths 
would have been prevented had the law 
been in place and enforced. 

In this country, virtually all commu- 
nities that require fencing for residen- 
tial pools provide that the wall of a build- 
ing may be incorporated into this fence. 
As a practical matter, the “pool fence” is 
also the backyard fence. The preferred 
placement is shown in Fig 3. 

To maximize the efficacy of a pool 
fencing program, uniform design/per- 
formance standards for fences and gates 
are needed. The proper height for such 
fences, a key element of their effective- 
ness, is still debated in this country. In 
Australia, Nixon and co-workers” em- 
pirically tested the ability of 515 chil- 
dren aged 3 to 4 years to climb seven 
different pool fences. Twenty percent of 
8-year-olds and 62% of 4-year-olds 
climbed a 4-foot fence. No 3-year-olds, 
but 52% of 4-year-olds, climbed a 
4.5-foot fence. Based on this and other 
evidence, a study of the human factors 
involved in childhood pool drownings by 
the CPSC concluded that pool fencing 
“should be at least 5 feet high.”” This 
recommendation was echoed by the pro- 
ject director for the major review 
of childhood drowning conducted by 
CPSC in 1987.” However, when CPSC 
subsequently issued a model Residen- 
tial Swimming Pool Barrier Code, a 


fencing height of 4 feet or greater was 
specified.” The preamble to this code 
notes that the 4-foot “height currently 
specified in the proposal should be 
regarded as an interim, minimum 
height... if it becomes evident that 
this minimum height should be raised, a 
proposal to amend the applicable code 
will be made.” . 

If local jurisdictions adopt the model 
code as drafted, the fencing height re- 
quirement will allow installation of 
fences that have been empirically dem- 
onstrated to permit access to a substan- 
tial percentage of children in the high- 
risk age group. If additional evidence 
supporting a taller fence subsequently ' 
became available, fences installed in 
compliance with this code might need to 
be replaced or altered at substantial ad- 
ditional cost. A better alternative is to 
require fencing at least 4.5 feet in height 
pending newinformation. . 

Pool fencing of the type suggested 
here is increasingly used and desired by 
consumers. The CPSC study found that 
nearly 40% (95% confidence intervals, 
23% to 52%) of pools at houses with 
children under the age of 5 years in the 
household already had a pool fence.” In 
a California survey of 825 pool owners, 
51% of those with children 5 years of age 
or younger at home supported a fencing 
requirement for new pools, and 40% 
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supported a requirement for all pools.” 
These proportions might rise substan- 
tially as the results of a well-focused 


educational intervention. In New Zea- , 


land, 80% of the population, and 71% of 
pool owners, support a pool fencing’ re- 
. quirement.” Analyses prepared for 
the pool and spa industry have also sup- 
ported increased reliance on pool fenc- 
ing (R. I. Weiner, R. J. Cunitz. Un- 
dated report on file with the National 
Swimming Pool Institute. Copy avail- 
able from the author). 

In 1988, fencing costs for an average 
pool ranged from approximately $600 
for chain-link to $4000 for wrought iron.’ 
The CPSC estimates that $4000 per pool 
expenditure in safety features would be 
justified for all pools on a strict cost- 
benefit basis, and $10 000 to $15 000 per 
pool for those at households with chil- 
dren under 5 years of age.” 


Other Barrier Approaches 


Pool covers have been advocated for 
injury prevention. They suffer inher- 
ently from being an “active” approach 
to the problem. To be effective, they 
must be removed and replaced each 
time the pool is used. Over time, compli- 
ance with such requirements inevitably 
decreases. Pool covers will therefore 
become least effective as an injury pre- 
vention strategy during the time when 
pool use is heaviest and, .therefore, risk 
is highest. Automatic pool covers are 
available but cost $6000 in 1987.‘ 

The development of voluntary stan- 
dards for pool safety covers is nonethe- 
less in progress in this country. This 
process is seen by many injury preven- 
tion advocates as a means of delaying 
the move to fencing.. Australia devel- 
oped pool safety cover standards ap- 
proximately 10 years ago, but the prod- 
uct has largely fallen into disuse for the 
reasons mentioned above. A represen- 
tative of the council of Australasian Spa 
and Pool Associations, M. Pettigrew (in 


` _ a letter to Larry Paulick, National Spa 


and Pool Institute, July 20, 1987; avail- 
able from the author), wrote, 


the reality of the situation is that most chil- 
dren drown either during the time of the year 
when the pool is more often than not, uncov- 
` ered, or at a time when the pool is actually in 
use by others. It was our opinion some years 
ago that if we pushed safety covers in an 
attempt to draw attention away from the 
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fencing issues that we would only serve to 
delay the debate on fencing . . . in the pro- 
cess we would lose credibility. 


It is disturbing to see the same sequence 
of events occurring’ in the United 
States. 

Pool alarm systems have also been 
developed. A series of these have re- 
cently been tested under the aegis of the 
CPSC, and significant problems with 
false alarms or failure to alarm were 


detected in all eases.” They are nota . 


viable alternative at present. 
CPR Training 


The failure to provide timely resusci- 
tation is associated with a poor outcome 


in these injuries.*” It is likely, though . 


not yet proved, that.widespread knowl- 
edge of CPR technique among pool own- 
ers, particularly among those with 
young children in the household or visit- 
ing, would attenuate the consequences 
of immersion events. Voluntary CPR 
training programs are supported by 
86% of pool owners; a requirement for 
CPR certification is supported by 40%.” 
An existing infrastructure of organiza- 
tions that regularly conduct community 
programs in CPR training already ex- 
ists. The addition of courses directed at 
pool owners might require some curric- 
ulum modification and, particularly, in- 
creased emphasis on pediatric resusci- 
tation. 


Alcohol and Other Drug 
Abuse Prevention 


This approach acts indirectly to re- 
duce the incidence of drowning among 
adolescent boys by reducing the preva- 
lence of a probable cofactor. Mosher and 
colleagues” have documented increased 
availability of alcohol at aquatic recrea- 
tion sites. “Boating while intoxicated” 
laws may have a beneficial effect, al- 
though the precedent with motor vehi- 
cles is not promising. Again, an infra- 
structure exists in the substance abuse 
prevention movement. On a seasonal 
basis, information on alcohol and 
drowning could be incorporated into 
these ongoing programs. i 


A RESEARCH AGENDA 
Protective Devices 


Australia and New Zealand have de- 


veloped standards for pool fencing. The 
United States needs to develop design 


and/or performance standards for fenc- 
ing, gates, and associated hardware. 
Such work should be given high priori- 
ty, as it complements successful efforts 
to introduce pool fencing. Research 
should continue to seek improvements 
in other protective devices. 


Intervention Trials 


A controlled community-based pro- 
gram promoting voluntary installation 
of pool fencing and/or CPR training for 
pool owners is in order. A successful 
program would likely be widely repli- 
cated. Careful surveillance would be es- 
sential to document the results. 


Sequelae 


There is evidence that children who 
suffer minor brain injuries from blunt 
trauma (simple concussions, for exam- 
ple) are at risk for a wide range of social, 
behavioral, emotional, and develop- 
mental disturbances. A controlled, pro- 
spective study of those who survive 
near-drowning without obvious imme- 
diate sequelae should be done to seek 
these more subtle impairments. Cur- 
rently these children do not receive spe- 
cial care. i 


Treatment 


‘Research is continuing into cerebral 
resuscitation. Pentobarbital therapy, 
thought to be a promising addition to 
standard therapy for near-drowning, 


_ has recently been shown to be ineffec- 


tive. The search for improvements 
should continue. l 


Morbidity and Costs 


Current surveillance is largely lim- 
ited to mortality. Morbidity data will be 
necessary to document fully the size of 
the problem and assist policy makers in 
assigning priorities. More information 
on costs of long-term care, particularly 
care delivered at home, are needed. 
Such information may be useful in facili- 
tating reimbursement by third-party 
payers. 


Role of Alcohol 


While the majority of experts believe 
that alcohol use is a contributing factor 
for drowning, data on boaters suggest 
that alcohol use is no more common 
among boaters who drown than among 
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uninvolved controls.” 
study, involving both children and 
adults, is needed. 
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The Causes, Impact, and Preventability of 
Childhood Injuries in the United States 


Childhood Suicide in the United States 


Paul C. Holinger, MD, MPH 


è Suicide Is the second leading cause 
of death among 5- to 19-year-olds In the 
United States and accounts for more than 
100 000 years of potential life lost annual- 
ly. We present cross-sectional and longi- 
tudinal data on suicide for 0- to 19-year- 
olds by age, sex, and race; clinical and 
sociocultural factors associated with 
youth suicide; cost estimates of morbidity 
and mortality; Intervention and preven- 
tion strategies; and future research 
directions. 

(AJDC. 1990;144:670-676) 


he purpose of this article is to de- 

seribe a variety of aspects of child- 
hood suicide in the United States. The 
ages to be considered are 0 to 19 years, 
ie, infancy through middle to late ado- 
lescence. The following issues will be 
considered: methods, data and results, 
interventions, and research areas. 

It is difficult to overestimate the im- 
portance of suicide among young peo- 
ple; yet the topic of suicide among youth 
presents the investigator with some- 
thing of a paradox: on the one hand, 
suicide is the second leading cause of 
death among 5- to 19-year-olds,’ ac- 
counting annually for more than 100 000 
years of potential life lost; on the other 
hand, suicide rates among youth are 
lower than for any other age group, as 
suicide rates tend to increase with age. 

During the past two decades, there 
has been an explosion of interest in and 
knowledge about suicide among the 
young. Seiden’ published the first com- 
prehensive literature review of youth- 
ful suicide in 1969, and he found approxi- 
mately 200 articles. Subsequently there 
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has been a virtual exponential increase 
in scientific writings on the topic, as 
evidenced by the compiling of research 
by Sudak et al,’ Pfeffer,‘ and the US 
Department of Health and Human Ser- 
vices Report of the Secretary’s Task 
Force on Youth Suicide.* 


METHODS 


National mortality rates (number of 
deaths per population) are the major data 
source for this study. The methodologic 
problems involved with the number of deaths 
and population have been described in detail 
elsewhere,” but brief mention should be 
made of three issues: misclassification, na- 
tional changes in classification over time, and 
population. Ț 

Misclassification refers to errors made by 
physicians, coroners, and the like on the 
death certificates of those who die by suicide. 
This causes underreporting or overreporting 
of suicide. With suicide among youth, pub- 
lished rates of suicide may be from 2% to as 
much as two or three times lower than the 
actual number,”"*” with many suicides mis- 
classified as accidents or “injuries undeter- 
mined whether accidentally or purposely in- 
flicted.” With respect to the tripling of 
suicide rates among 15- to 19-year-olds from 
1955 to 1979, data suggest that artifact (ie, 
changes in patterns of local certification, not 
federal classification) was the primary factor 
influencing suicide rates during the first 12- 
year segment, and that a period of actual 
growth was combined with continued 
changes in certification patterns from 1967 to 
1979.” 

National changes in classification over 
time refers to changes in the International 
Classification of Diseases, which may alter 
suicide rates from one revision to the other. 
For suicide, these changes have been small, 
and comparability ratios are close to 1.0000.” 

The population statistics used for the deri- 
vation of rates are based on the US census of 
the population conducted every 10 years and 
onthe estimates of the population that are 


based on the census. Before 1933, the data 
represented only a sample of the US popula- 
tion, whereas from 1938 to the present, the 
entire population is counted (with Alaska 
added in 1959 and Hawaii in 1960). 


RESULTS 
Current Rates 


Table 1 presents the current rates of 
suicide among youth. No suicides were 
recorded by the National Center for 
Health Statistics in children under the 
age of 5 years, so essentially three age 
groups are under consideration: 5 to 9 
years, 10 to 14 years, and 15 to 19 years. 
As shown, the rates increase with age; 
rates for boys are higher than those for 
girls; and rates for whites are higher 
than those for nonwhites. 


Time Trends 


Epidemiologic patterns over time 
were examined for suicide rates among 
the young. Data before 1933 were not 
included because those data did not in- 
clude all states. Thus, these data from 
1933 to the present are for the complete 
population and are not sample data. As 
noted above, suicides were not recorded 
for those under 5 years of age. For 5- to 
9-year-olds, there have usually been 
less than five suicides per year, and 
most of these have been in boys” (Na- 
tional Center for Health Statistics, un- 
published data). For 10- to 14-year-olds, 
there have been approximately 50 to 200 
suicides per year. Rates for boys tend to 
be higher than those for girls, and those 
for whites higher than those for non- 
whites. White males are at highest risk. 
The rates for most race and sex groups 
have increased recently. 

For 15- to 19-year-olds, the number of 
suicides has varied from approximately 
250 to 2000 from 1933 to the present. 
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The Figure presents the suicide rates 
for 15- to 19-year-olds. Rates for boys 
are higher than those for girls; rates for 


white males are higher than those for 


nonwhite males; and rates for white fe- 
males have tended to be higher than 
those for nonwhite female with the ex- 
ception of the 1960s. White males are 
again at highest risk. Time trends are 
more discernible in the 15- to 19-year- 
olds than in the younger age groups; the 
rates tended to decrease during the 
1940s, increased from the mid-1950s to 
the late 1970s, and, with the exception 
of white males, have leveled off 
subsequently. 

The methods of suicide are somewhat 
different between clder and younger 
children. In 1985, methods used by 15- 
to 19-year-olds included firearms 
(60.4%), hanging (19.1%), and poisoning 


by gases, medications, and other liquids | 


and solids (16.1%). For 10- to 14-year- 
olds, methods included firearms 
(50.5%), hanging (84.5%), and gases, 
medications, and other liquids and so- 
lids (12.4%).’ With the exception of 
slightly higher rates of firearm suicides 
recently, no major shifts have occurred 
in these percentages since 1949, when 
these detailed data were made avail- 
able.” . 


High-Risk Groups 


Data that delineate those groups at 
highest risk of dying of suicide and those 
clinical and sociocultural risk factors 


most likely associated with a suicide. 


outcome among youth were examined. 
Space prohibits a complete literature 
review here, and several reviews can be 
found elsewhere”, rather, an attempt 
will be made to glean major risk factors 
and attributes from this and the follow- 
ing literature. 

As noted above, epidemiologic data 
indicate that white males are at greatest 
risk, especially the 15- to 19-year-olds, 
Clinically, several risk factors emerge 
from the literature to aid in identifying 
those youth at highest risk. First, both 
retrospective and prospective research 
suggests that most youth who kill them- 
selves meet the criteria for diagnosable 
psychiatrie disorders.*"** The pres- 
ence of affective disorder (either bipolar 
or major depression) has been found to 
range from approximately 25% to 75% 
of youthful suicides, *""*” and personal- 
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Table 1.—Suicides by Age, Race, and Sex in the United States in 1985 





on 


Total White Male 


Population Group 


White Nonwhite 
Female ‘ Male 


Nonwhite 
Femate 





No. of Suicides 
0 


Suicide Rate/1000 000 Population 
0.042 0 


2.53 








0.93 
4.1 








@ White Male 

© White Female 

A Nonwhite Male 

4 Nonwhite Female 


Suicide Rate/100 000 Population 





























1933 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 


: Year 
Suicide rates per 100 000 population for 15- to 19-year-olds, United States, 1933-1985. Data on 
number of deaths and population (for rate derivation) are from the National Center for Health 
Statistics, unpublished data, for 1933 to 1985. ‘ 


$ 


ity disorders (especially borderline) 
have been found in 25% to 40%." In 
addition, a high percentage (83% to 
70%) of youthful suicides abused alcohol 
or drugs. "428 Comorbidity of affec- 
tive disorders, personality disorders, 
and/or substance abuse appear to be 


particularly lethal.” Second, studies 
indicate that approximately 25% to 50% 
of youth who killed themselves had a 
family history of psychiatric disorder 
and/or suicide.***” Third, approxi- 
mately 25% to 50% of those youth who 
completed suicide had made previous 
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Table 2.--Magnitude of Suicide Among Children in the United States in 1988* 


Morbidity, 
No. of 
Attempts 


Mortality, 
No. (Rate) 


No. of 
Emergency 
Department 

Visits 


Hospitalization 
rn eee, 


No. Days 


No. of 
Physician 
Visits 


Years of 
Potential 
Life Lost 


Direct Costs/y, 
$ 








0 (0) 

3 (0.042) 
180 (2.53) 
1339 (17.3) 


o (0) 

o (0) 
63 (0.93) 
304 (4.1) 


0 (0) 

0 (0) 
22 (1.92) 
170 (10.0) 


o (0) 
0 (0) 
10 (0.62) 
36 (2.2) 


White Male 
0 0 


` 10.8 2.25 
648 135 

4820.4 1004.25 
White Female 





*Mortality data are from 1985 (Vital Statistics in the United States: Mortality, 1988 [for 1985 data)). 


suicide attempts, with the number of 
attempts and lethality of attempts be- 
ing positively correlated with an ulti- 
mate suicide. 7” 

Clinical studies of suicide among 
youth, such as those from which the 
above risk factors are derived, have 
reached a very high level of sophistica- 
tion during the past decade. However, 
they are not without their methodologie 
problems,” two of which should be not- 
ed here. First, most such studies consist 
of data from psychological autopsies and 
are retrospective rather than prospec- 
tive. These studies are subject to both 
limitations of amount of data and vari- 
ous biases.” Second, the control groups 
used are most frequently psychiatric in- 
patients, suicidal youth (as opposed to 
those who completed suicide), older age 
groups, etc; there is a lack of research 
with youth in the general population 
used as controls, and hence it is difficult 
to determine the importance of the 
above risk factors and their relative risk 
values in the context of the general 
youthful population. 

Socioculturally, the following vari- 
ables seem most closely related to the 
fluctuations of suicide rates over time 
among youth: the economy, war and 
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peace, and demographics. Regarding 
the economy, high unemployment rates 
are related to high suicide rates.** War 
conditions tend to decrease suicide 
rates, and rates increase during times of 
peace.” 

With respect to demographics, an in- 
crease in the proportion of adolescents 
in the population may also create an 
increased suicide risk for adolescents in 
that cohort.”” It has been shown that 
suicide rates (not simply numbers of sui- 
cides, as one would expect) among ado- 
lescents increase and decrease with in- 
creases and decreases, respectively, in 
the proportion of adolescents in the pop- 
ulation; adults show the opposite pat- 
tern, ie, their suicide rates decrease 


. with increases in their population. 


Thus, adolescents in a large cohort (eg, 
as existed in the 1960s and 1970s) ap- 
pear to be at higher risk of suicide. 
Finally, there exists another risk fac- 
tor that may elevate certain adolescent 
groups to high-risk status: suicide clus- 
ter and contagion. A suicide cluster may 
be defined as a proup of suicides or sui- 
cide attempts that occur closer together 
in time and space than would normally 
be expected as baseline in a given com- 
munity.” Statistical analysis of national 


0 0.00 
2.25 4657.50 


135 279 450.00 
1004.25 


2 078 797.50 


0.00 

10 350.00 
815 062.50 

3 933 000.00 


0.00 
2587.50 
34 155.00 
263 925.00 


0.00 

10 350.00 
129 375.00 
465 750.00 


mortality data suggested that clusters 
of completed suicide occur predomi- 
nantly among adolescents and young 
adults and that such clusters may ac- 
count for approximately 1% to 5% of all 
suicides in this age group.“ Much anec- 
dotal evidence suggests that suicide 
clusters may occur through contagion, 
ie, suicides occurring later in the cluster 
often appear to have been influenced by 
suicides occurring earlier in the cluster 
through mechanisms of identification 
and imitation®*; however, detailed stud- 
ies supporting this hypothesis are not 
yet available.” Detailed research, 
though, has been conducted on two oth- 
er aspects of suicide contagion: fictional- 
ized serials on television and movies in- 
volving suicide, and media news reports 
of actual suicide. Studies of television 
fiction involving suicide have found data 
both in support of*“ and contrary to*” 


‘the hypothesis that. such television 


shows were related to an increase in 
suicide. Similarly, some research sup- 
ports a relationship between media 
news reports (television and newspa- 
pers) of actual suicide and an increase in 
suicide rates,“” while other work re- 
futes the hypothesis.”” The relation- 
ship, then, between media accounts of 
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suicide (both fictionalized and nonfic- 
tionalized) and shifts in teenage suicide 
rates is at present extremely scientifi- 
cally controversial.” Thus, perhaps the 
most one can say given the current data 
is that somé evidence suggests that ex- 
posure of the youthful population to sui- 
cide through the media may increase the 
risk of suicide for certain susceptible 
- individuals.” 

Estimates 


Table 2 presents estimates of morbid- 
ity (suicide attempts) and costs for sui- 
cide, from 0 to 19 years of age, by age, 
race, and sex, based on the most recent 
mortality data available (1985). Al- 
though male suicide rates tend to be 
three times or more than those for girls, 
girls attempt suicide up to three times 
more often than boys; in addition, it has 
been estimated that suicide attempts 
are eight times more common than sui- 
cides." This means that the ratio of 
attempts to completed suicides is ap- 
proximately 25:1 for girls and 3:1 for 
boys.” Other estimates follow the calcu- 
lations of Rosenberg et al”: an estimate 
of 20% of suicide attempters being hos- 
pitalized, with average length of hospi- 
talization being 6 days. In addition, hos- 
pital rates are calculated at $400/d; 
emergency department visits at $100 
per visit; and physician visits at $50 per 
visit. Years of potential life lost are cal- 
culated by using 72 years as the-expect- 
ed life for males and 75 years for females 
(for both white and nonwhite) and using 
the second-to-last year in each age 
group (ie, 13 years for the 10- to 14-year- 
old group, inasmuch as suicide rates in- 
crease with age throughout all age 
groups). It should be noted that the esti- 
mates of morbidity (ie, suicide at- 
tempts) among the younger age groups, 
ie, 5 to 9 years, may be markedly under- 
estimated. This is because the esti- 
mates of morbidity were based on the 
number of actual suicides. There are 
data” that imply that there exist large 
numbers of suicide attempts and ges- 
tures in the younger age groups. How- 
ever, solid data that would permit esti- 
mates of morbidity are lacking. 


INTERVENTIONS 


Several detailed studies of various in- 
terventions have been published™*; 
these are summarized here, and esti- 
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mates of savings of-mortality and mor- 
bidity are given. Two issues influence 
the effectiveness of the proposed inter- 
ventions that follow. First, in the Unit- 
ed States, factors such as the economy, 
war, and population shifts seem to de- 
termine trends in suicide rates far more 
than any interventions.“ Second, 
there is a relative lack of solid data dem- 
onstrating the effectiveness of inter- 
ventions on suicide rates." 

The following concepts of prevention 
will be used: primary prevention will 
refer to prevention proper; secondary 
prevention relates to intervention and is 
particularly concerned with suicide at- 
tempts; and tertiary prevention will re- 
fer to “postvention,” ie, possible inter- 
ventions (eg, in the family and the 
school system) after an actual death by 
suicide. 


Primary Prevention 


Primary prevention in the general 
population involves suicide prevention 
centers, agents, developmental aspects 
(public education), training of profes- 
sionals and paraprofessionals in suicido- 
logy, and population changes and the 
contagion effect. 

Suicide prevention centers include 
groups such as the Samaritans, “hot- 
lines,” mental health agencies, and so 
forth that attempt to respond specifical- 
ly to those in crisis and especially to 
suicidal crisis. A detailed review of this 
literature has been published.” The suc- 
cess of such organizations and centers in 
decreasing suicide rates is controver- 
sial.” Miller et al,” in a large study of 
this issue in which the investigators pre- 
sented both a review of previous studies 
as well as new data, found that such 
centers consistently reduced the suicide 
rates of one group, young white fe- 
males, with decreases of approximately 
1.75/100 000. 

Guns and medications are currently 
among the most common causes of suc- 
cessful, overt suicide.’ The frequency of 
use of these agents in suicide and the 
potential for their regulation necessi- 
tates concentrating on them for pur- 
poses of suicide prevention. Other 
methods of suicide (eg, hanging, jump- 
ing off buildings and bridges, jumping in 
front of trains and cars) are not only less 
frequent but have less regulatory and 
therefore less prevention potential. 


There are a number of published reports 
relating to the use of guns in suicide and 
the potential for gun control to decrease 
the suicide rates. The issues become 
particularly problematie not only be- 
cause gun control is controversial as a 
political concern but also because the 
scientific data on the relationship be- 
tween gun control and decreased sui- 
cide rates are not clear-cut. Firearms 
have been shown to be not only the lead- 
ing cause of suicide but also the one 
cause that has increased significantly 
with the recent increase in suicide 
rates.” However, the issue of gun con- 
trol as a method of suicide prevention is 
controversial, although the bulk of the 
evidence seems to suggest that it would 
be effective.”* One might recommend 
gun control on a limited basis, eg, pro- 


. hibiting those with a history of previous. . 


suicide attempt (ie, high-risk groups) 
from owning a gun, or differentiating 
between handguns and other guns in 
firearm regulations. 

Another leading cause of suicide, poi- 
soning by medications, may also lend 
itself to intervention with consequent 
decrease in rates. First, evidence sug- 
gests that restrictions of the number of 
tablets or capsules permitted for each 
prescription may decrease suicide 
rates.™* Oliver and Hetzel” argued per- 
suasively that this kind of legislative 
restriction on the prescription of seda- 
tive and hypnotic drugs (especially bar- 
biturates) was responsible for the de- 
cline in suicide rates in Australia during 
the late 1960s and early 1970s. Second, 
there exists the possibility that tricyclic 
antidepressants (and other medications 
frequently used in suicide attempts) 
could be manufactured with an emetic 
drug or antidote, so that if a person 
overdosed and the blood levels reached 
a certain level, the emetic or antidote 
would take effect. Third, many suicide 
victims get medication from a variety of 
physicians; with the use of computers, it 
would seem feasible for pharmacists fill- 
ing prescriptions for certain dangerous 
drugs to have access to information re- 
garding the patients recent medication 
purchases to prevent some instances of 
stockpiling of drugs. 

Current research on infants and the 
study of affects have productively chal- 
lenged older theories and helped clarify 
much about what human beings feel, 
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Table 3.—Potential Interventions ` 


Savings 








Mortality, 


Intervention No. (%) of Suicides Morbidity, No. 


= 
Hospital 
Days Costs, $ 





Suicide prevention centers 
Firearm regulations for general population 
Firearm regulations for high-risk groups 


70 (3.3) 280 ~ 
425 (20) 1700 
85 (4) 340 
59 (2.8) 236 
425 (20) 1700 
59 (2.8) - 236 


Medication restrictions ` 
Atfect awareness: education of children, parents, teachers 
Education of professionals and paraprofessionals 


336 134 000 
2040 816 000 
408 163 200 
282 112 800 
816 000 

282 112 800 














Population changes and contagion 


why they feel it, and how they communi- 
cate it. Research by Arnold,” Tom- 
kins,” Stern,” Basch,” and Kohut™” 
should be noted. For example, research 
indicates that six to nine basic affects 
are identifiable as early as the first few 
days of life (including joy, anger, inter- 
est, disgust, and fear). Recommenda- 
tions would inclide studies on the im- 
pact, specifically, of the following: 
school classes that deal with this topic 
(helping the children to understand just 
what they are feeling, why they are feel- 
ing it, and how to communicate their 
feelings); the training of teachers; and 
parents obtaining this information via 
` the schools, obstetricians,. and other 
physicians (through brochures, classes, 
etc). In terms of suicide prevention, de- 
crease of self-destructive behaviors, 
and enhancement of mental health in 
general, it appears necessary to exam- 
ine carefully the potential value of rais- 
ing a generation of children who have a 
solid understanding of identifying and 
communicating affects and feelings. 
Training of professionals and para- 
professionals in suicidology means 
training in suicide assessment and pre- 
vention by physicians and paraprofes- 
sionals. The importance of training psy- 


chiatrists to assess suicide potential, 


adequately is apparent. However, not 
so apparent, and perhaps even more im- 
portant in terms of numbers of people, is 
the need to train other physicians (inter- 
nists, family practitioners, obstetri- 
cians, etc) and paraprofessionals in 
suicide assessment. As the Joint 
Commission on Mental Illness and 
Health” and others” have demonstrat- 
ed, far more people with problems first 
consult either paraprofessionals or phy- 
sicians other than psychiatrists. 
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Another area of primary prevention 
involves the aforementioned population 
changes and prediction of suicide**” 
and the cohort studies.”” Holinger and 
Offer” * suggested that when the pop- 


- ulation of young people increases, the 


suicide rates (not just numbers of sui- 
cides, as one would expect) among the 
young also increase. They outlined the 
implications of these findings for the 
prediction of suicide (prediction is possi- 
ble inasmuch as the number of adoles- 
cents is known years ahead based on the 
number of children and preadolescents) 
and the intervention and prevention of 
suicide. Preventive interventions in- 
volve, especially, increasing the aware- 
ness of government, educational insti- 
tutions, and private corporations to 
decrease the lag time between the in- 
crease of adolescents and young adults 
and society's response (ie, increased 
high school and college enrollment and 
facilities, increased employment oppor- 
tunities, increased health services, etc). 

Recent studies have produced appro- 
priate strategies to reduce contagion ef- 
fects.’ In addition, one might consid- 
er sending a team of experts to 


communities that have suffered a speci- _ 


fied number of youth suicides within a 
specified time span. This model has a 
precedent in the teams sent in by the 
government after the crash of commer- 
cial airliners. 


Secondary Prevention 


Secondary prevention refers to inter- 
vention and, in the current scheme, in- 


volves suicide attempters. It is well do-. 


cumented that suicide attempters are at 
high risk of another attempted or suc- 
cessful suicide." It seems critical, 
then, that treatment and follow-up 


612 000 


plans be devised for both individual phy- 


` sicians and medical centers. For exam- 


ple, this could take a form similar to a 
cancer registry. Unfortunately, as do- 
cumented by Souris and Elefteriadis,® 
only a small percentage of attempters 
take advantage of voluntary programs. 
In addition, various regulations might 
be considered with respect to suicide 
attempters, especially in terms of fire- 
arms and medications. 


Tertiary Prevention 


Tertiary prevention, or postvention, 
refers to efforts directed toward those 
people and institutions who have been 
psychologically close to someone who 
committed suicide. Clinically, this in- 
volves family members and friends of 
someone who has suicided. These peo- 
ple become at risk of psychological prob- 
lems including suicide, and intervention 
may be necessary (eg, see Cain” regard- 
ing survivors of suicide). Recommenda- 
tions here would include public aware- 
ness (eg, specific brochures describing 
reactions to suicide given to the survi- 
vors by physicians, hospitals, coroner’s 
office, etc) and treatment availability. 
On an epidemiologic level, tertiary pre- 
vention takes the form of preventing 
epidemics of suicide as noted above. 
High schools and small communities 
may be particularly vulnerable to such 
epidemics. Recommendations would in- 
clude training of public health mental 
health workers to intervene quickly and 
effectively when such situations 
arise.” Again, public awareness may 
be most effective (brochures, talking to 
the student body involved, etc), with 
treatment being made available to those 
who need it. 


Childhood Suicide—Holinger 


Estimates of Effects 
of Interventions 


The following assumptions have been 
made in developing the estimates. In 
accordance with Rosenberg et al,” eight 
suicide attempts occur for each complet- 
ed suicide; 50% of those who are kept 
from attempting suicide because of a 
specific intervention will attempt sui- 
cide by another means; and 20% of the 
attempters are hospitalized for an aver- 
age stay of 6 days per attempt at an 
average cost of $400 per hospital day. 
Table 3 presents the estimates for the 
interventions noted above. 


RESEARCH AREAS 


Two areas for research are identifica- 
tion of those persons at high risk of 
childhood suicide and those factors that. 
seem to enhance a suicidal outcome; and 
research on the effectiveness of various 
interventions. 


Research on Identification of 
High-Risk Children and 
Suicide-Enhancing Circumstances 


This area involves studying national 
mortality data on suicide, coroner's re- 
ports, etc, to ascertain what steps need 
to be taken to increase the accuracy of 
epidemiologic data on suicide and sui- 
cide attempts. In addition, methodolo- 
gic advances in separating age, period, 
and cohort effects are critical to utilize 
longitudinal epidemiologic studies bet- 
ter.*" Second, biologic markers of sui- 
cide potential need to be pursued: bio- 
chemical screening tests that would 
indicate high-risk patients would proba- 
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bly have enough potential on an epide- 
miologic level to make an impact on sui- 
cide rates.°” Third, various in-depth 
chemical studies are needed to identify 
those children at high risk of suicide. 
There are few data in this area, for both 
younger and older children and for both 
completed and attempted suicides. Con- 
trol studies**” and prospective stud- 
ies,” which could identify with increas- 
ing accuracy those children at greatest 
risk, are essential. Fourth, further 
studies are needed to explore demo- 
graphic, economic, and “contagion-ef- 
fect” variables; such studies have the 
potential not only to make understand- 
able and predict long-term trends but 
also to identify specific areas and com- 
munities at risk. Fifth, cross-cultural 
studies are necessary on biologic, clini- 
cal, and epidemiologic levels. Such re- 
search could determine which aspects of 
suicide, if any, might be considered uni- 
versal rather than culture-bound. 


Research on Interventions 


Research on interventions is crucial 
because so few data exist to document 
the efficacy of proposed intervention on 
any level." Three areas in particular 
warrant serious consideration. First, 
the data in suicide prevention suggest 
that intervention at the level of agents 
of suicide, especially with respect to 
handguns and medications, may be the 
most effective intervention in terms of 
beginning to save lives as soon as possi- 
ble. However, further epidemiologic 
studies are needed to examine more 
thoroughly the relationship between 
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The Causes, Cost, and Prevention of 
Childhood. Burn Injuries 


Elizabeth McLoughlin, ScD, Andrew McGuire 


@ In 1985, fire and/or burn Injuries killed 
1461 children aged 0 to 19 years in the 
United States; an estimated 23 638 chil- 
dren were hospitalized and 440 000 were 
treated for burns. More than 101 000 life 
years were lost. A “cost of burn Injury” 
model suggests a dollar value of societal 
losses from childhood burn deaths and 
injuries at approximately $3.5 billlon. Very 
young children (0 to 4 years) dying in 
house fires accounted for 47% of these 
deaths. Preventing fire deaths through 
residential sprinklers, smoke detectors, 
fire-safe cigarettes, and child-resistant 
lighters would prevent more than three 
quarters of all childhood fire/burn deaths. 
While Interventions exist for tap water 
scalds, solutions to the problems of 
“kitchen” scalds and gasoline-involved 
flame burns are less apparent. 
(AJDC. 1990;144:677-683) 


ire and/or burn injuries are second 
only to motor vehicle crashes as the 
leading cause of death for young chil- 
dren (aged 1 to 4 years) in the United 
States and the third leading cause of 
injury and death for all children (aged 0 


> to 19 years) after motor vehicle crashes 


and drownings.* House fires claim 84% 
of these deaths, the primary cause of 
which is smoke inhalation rather than 
direct tissue damage from flames.’ 
However, a severe nonfatal burn, 
caused by thermal, electrical, chemical, 
or radiation energy, is considered the 
most devastating injury the human 
body ean survive. Excruciating pain ac- 
companies daily medical treatments. 
Multiple surgical procedures during the 
long initial hospitalization are standard 
and readmission to the hospital for re- 
constructive surgery is commonplace. 
Scarring, emotional and physical, lasts 
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a lifetime. Medical knowledge and sur- 
gical techniques, and thus the probabili- 


ty of surviving massive burns, have ad-. 


vanced dramatically in the last 10 
years,’ due in large measure to the es- 
tablishment of specialized burn centers. 
To date, there are approximately 146 
hospitals in the United States with spe- 
cial burn units offering a total of about 
1790 burn unit beds.* 

Both burn survival’ and the more 
common circumstances causing burns 
differ as a child progresses through the 
stages of normal development." Infants 
can be scalded while being bathed by an 
unfamiliar care giver or, less likely, 
when drinking liquids overheated in mi- 
crowave ovens.’ Toddlers becoming in- 
creasingly mobile are at risk from 


‘spilled hot foods and drinks, hot tap wa- 


ter, household electrical current,’” 
caustic chemicals, and hot surfaces like 
irons and wood-burning stoves.” Pre- 
school children can be burned while ex- 
perimenting with matches,” lighters,“ 
and stoves. Typical burns in preadoles- 
cent and adolescent boys involve match- 
es and gasoline” or high-voltage elec- 
tricity.” Child abuse by burning”” 
accounts for approximately 5% of ad- 
missions to burn units. House fires” 
and fuel tank ignitions during car crash- 
es”” can severely injure people of any 
age. 


` METHODS FOR DETERMINING 
BURN MORTALITY, MORBIDITY, 
AND COST ESTIMATES 


Three sources at the National Center for 
Health Statistics, Hyattsville, Md, provided 
data on the incidence of burn injuries in the 
United States. The 1985 Mortality File pro- 
vided the number of fire and burn deaths. 
From the 1984, 1985, and 1986 National Hos- 
pital Discharge Survey (NHDS), an annual 
average number of burned children hospital- 
ized in 1985 was estimated. An estimate for 
the average number of children whose burns 
did not require hospitalization was drawn 


from the 1984, 1985, and 1986 National 
Health Interview Surveys (NHIS), a survey 
about all aspects of health conducted with a 
probability sample of American households. 
These data are determined by respondent 
recall rather than medical record review. An 
injury not requiring hospitalization is count- 
ed if the child received medica] treatment or 
had at least one day of restricted activity. 
Estimates of less than 3000 hospitalizations 
per age group or of less than 312 000 burns 
not requiring hospitalization per age group 
provide low statistical reliability, with a rela- 
tive SE exceeding 30%. Regional studies of 
burn injuries were reviewed to compare 
rates generated by the NHDS and NHIS. 
Life years lost is the number of years that 
an individual would have been productive in 
the absence of the fatal injury, based on the 
number of years of life expectancy remaining 
at the age of death. The source table “Life 
Expectancy in Years by Age and Sex, 1985,” 
is provided by Rice et al.” Mortality cost is 
the value of lost productivity due to prema- 
ture death resulting from injury. This is cal- 
culated as the present value of the future 
market earnings (discounted at 6%) plus an 
imputed value for housekeeping services. 
The source table “Present Value of Lifetime 
Earnings by Age, Sex and Discount Rate, 
1985,” is provided by Rice et al.” Both esti- 
mates presented herein were calculated by 
multiplying the number of children dying of 
burns in specifie age and sex groups by the 
appropriate values from the relevant table. 
Cost estimates for nonfatal burns were 
derived from the Injury Cost Model of the 
US Consumer Product Safety Commission 
(CPSC).™ The Injury Cost Model provides a 


methodology to measure, on a common basis, 
the magnitude of the impact on society of a 
wide range of different types of injuries asso- 
ciated with consumer products. The societal 
cost of an injury ... as a unit of measure 
... (permits) ready comparisons between 
the benefits of (alternative) Commission poli- 
cies—in terms of reductions in injury-costs— 
and the costs of implementing those policies. 


The model includes 11 cost components: hos- 
pital costs, re-treatment costs, health insur- 
ance, product liability insurance, victim and 
visitor transportation, victim and visitor 
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foregone earnings, litigation, pain and suf- 
fering, and disability. 

Two studies, commissioned by CPSC, ana- 
lyzed the appropriateness of the Injury Cost 
Model for burn injuries. One involved esti- 
mating the cost of pain and suffering in burn 
patients.” Pain and suffering “refers to the 
long- and short-term physical and emotional 
trauma experienced because of an injury. As 
it is highly subjective, it cannot be equated 
with an identical reimbursement for a dollar 
value expended.” Developers of the model 
used jury awards in product liability lawsuits 
to attach dollar values to these consequences 
of burns. A second study analyzed the ele- 
ments of the Injury Cost Model and judged 
each element of the model for appropriate- 
ness for burn injuries.” 

Table 1 presents a summary of the findings 
of the two CPSC studies (columns 1, 2, 3, and 
5) and how these costs were then adjusted for 
the purposes of this article (columns 4 and 6). 
Total estimated societal costs for children 
hospitalized for burns range from $40 750 to 
$77 850, and costs for those not hospitalized 
range from $2340 to $6840, the range for both 
being dependent on the age of the child. 


RESULTS 
-Incidence of Burns in Children 


Table 2, which shows that 1461 chil- 
dren died of fire and burn injuries in 
1985, presents the distribution of these 
fire and burn deaths. An additional 144 
deaths attributed to electrical energy 
(30 deaths in the 0- to 4-year age group, 
12 in the 5- to 9-year age group, 22 in 
the 10- to 14-year age group, and 80 in 
the 15- to 19-year age group) have not 
been included because the “external 
cause of injury” code on the death certif- 
icate did not indicate the presence or 
absence of burn injury. The cause of 
92.3% of fire/ourn deaths was consid- 
ered “unintentional”: 84.8%, house 
fires; 4.5%, other fires; 1.9%, scalding 
liquids; 1%, involvement of flammable 
liquid; and 0.6%, clothing ignition. Five 
and two-tenths percent were intention- 
ally inflicted, and intent was undeter- 
mined in 2.5%. 

The risk of dying in a house fire is not 
equal among children of different ethnic 
or socioeconomic groups” or geographic 
regions.”* Black and Native American 
children are at greater risk than are 


. white children. Poor children are at 


greater risk. Children living in the 
South, especially the Southeast, are at 
greater risk than children living in the 
West. Residential fire death rates have 
decreased from 2.4 per 100 000 persons 
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Table 1.—Elements and Adjustments for Estimates of Burn Costs Using CPSC 
‘Injury Cost Model™ 


Adjusted Not Adjusted Not 
Accuracy Hospitalized, Hospitalized, Hospitalized, Hospitalized, 
Cost Component of Model $ $ $ 


Hospitalt Good 6400 10 300 50 
Retreatmentt Low x2 6400 3100 0 
Total Medical Care 13 400 
Health insurance Good 40 55 


Product liability Maybe low 10 14 
insurance 


Patient transportation Low x 0.25 49 

Visitor transportation Good 63 

Litigation Slightly low 25 

Total Other Direct Costs ` i 206 

Patient lost earnings Good 640 890 40 

A little low 200 278 8 11 

26 000-62 500 3498 2000-6500 
6250-12 750 0 0 





Visitor lost earnings 
Pain/suffering§ Low 7942 


Disability|| 0.15 of 


loss of life 


Low x2 


Total Indirect Costs 27 150-63 750 2066-6566 
Total (rounded) 40 750-77 350 2340-6840 


*CPSC indicates Consumer Product Safety Commission. Source: adapted from Honton et al% and 
Richmond et al. 

tHospital costs: In Honton et al,?* hospital costs are estimated for 1978 at an average of 16 days ata 
cost of $400/d and $50 for medical treatment without hospitalization. Adjusted values use the average of 9 
days’ length of stay for patients found in 1985 National Hospital Discharge Survey (acknowledging without 
incorporating an SD of 10 days), with a cost per day of $998 in 1983 dollars (Dimick et al?) or multiplied by 
1.15 (adjustment to 1985 dollars) for $1148/d (calculation: 9 x $998 x 1.115=$10 300). Average cost of 
nonhospitalized medical treatment in 1985 was $100, with an average of 1.5 visits per bum injury 
(calculation: $100 x 1.5 = $150). 

fRetreatment costs: Honton et al! estimated a 0.15 probability for retreatment of all product-related 
injuries. Richmond et al” estimated that this was low by a factor of 2. For those retreated, overall retreatment 
costs are estimated to equal short-term hospital costs. Thus, adjusted estimate equals cost for short-term 
hospitalization times 0.3 (calculation = $10 332 x 0.3=$3100). 

§Pain and Suffering: Richmond et al incorporated the estimates for pain and suffering by a panel of 
burn specialists, which unfortunately did not include burn survivors. Pain and suffering was associated with 
four factors of a bum injury: age and sex of patient, type of burn, body region, and severity of burn. Range 
of values is due to varying estimates for infants, children, and adolescents for nonhospitalized bums and 
for hospitalized burns. The 1978 dollar values, derived from court settlements and jury awards for pain and 
suffering, were attached to these estimates. The hospitalized burns on this table are assigned an average 
value that is equal to a 2° scald or flame burn covering 15% to 30% bady surface area, multiplied by 1.39 
to adjust to 1985 dollars. Since the estimates for pain and suffering have higher estimates for female 
subjects (Richmond et al*) and the mortality losses on which.disability costs are based have higher 
estimates for male subjects than for female subjects (source: Rice et al”), the estimates for pain and 
suffering and for disability incorporate the average value for both sexes combined. 

Disability: The Injury Cost Model estimates that the societal costs of disability will equal 0.15 of lifetime 
productivity lost. Richmond et al estimated that this was low by a factor of 2. The adjusted disability costs 
are therefore calculated by multiplying estimated “mortality cost” values (source: Rice et al?) by a factor of 
0.3. 


in 1978 to 1.9 per 100000 in 1984, a 
decrease of 21%, due in part to the wide- 
spread adoption of smoke detectors.” 

Cigarettes, which are the ignition 
source of 35% of all fatal fires in the 
United States, cause 14% of the fires 
that kill children younger than 15 years 
of age. Experimentation with fire, pri- 
marily with matches and cigarette 
lighters, causes ignition in one third of 
the fires that kill children younger than 
5 years of age.” 

For every 100000 children aged 0 to 


. 19 years in the United States, 34 are 


hospitalized for treatment of a burn in- 
jury. Table 3 presents the incidence of 
burns in children in the United States. 
Estimates drawn from the National 
Hospital Discharge Survey indicate 
that in 1985, there were 23 638 burn- 
related hospital admissions for children. 
The national age- and sex-specifi¢ rates 
presented in Table 3 are, in general, 
somewhat higher for boys and slightly 
lower for girls than the rates found for 
children in New York State in 1974 


Childhood Burn Injuries-—- McLoughlin & McGuire 





Other 
Fire 





Clothing 
Ignition 


Gasoline 
Involved Scalds 


7 27 0 





*Source: National Center for Health Statistics 1985 Mortality File. 
tTotal includes two additional deaths related to caustic substances, one male subject aged 0 to 4 years and one female subject aged 15 to 19 years; it does not 
include 144 deaths (ages 0 tó 4 years, 30 deaths; 5 to 9 years, 12 deaths; 10 to 14 years, 22 deaths; 15 to 19 years, 80 deaths) coded as “electrical” because 
coce does not indicate presence or absence of bum injury. 


Table 3.— Incidence of Burns Among Children, Aged 0 to 19 Years, Number of 
Deaths, Estimates of Injuries, and Rates per 100 Children, United States, 1985* 


ey, 
Estimate 


Male subjects 
0-4 


5-9 
10-14 
15-19 
Total 


Female subjects 
0-4 


5-9 
10-14 
15-19 
Total 


Grand total 1461 


Hospitalized Not Hospitalized 


ort 
Rate Estimate Rate 
87.8 51 000t 
30.1¢ 17 000t 
27.4t 25 000f 
443 48 000t 
47.9 141 000t 


50.5 81 000f 


10.5t 49 000T 
5.4 72 000T 
6.7t ' 97 000+ 
18.4 299 000} 
33.5 440 000t 





*Sources: Deaths—-National Center for Health Statistics (NCHS) 1985 Mortality File (International 


Classification of Diseases E-codes 890-899; E958.1,.2; E968.0,.3; E988.1,.2). Hospitalized Injuries: NCHS - 


National Hospital Discharge Survey, annual estimates derived from 1984, 1985, and 1986 data (same 
E-codes). Nonhospitalized Injuries: NCHS National Health Interview Survey, annual estimates derived from 
1984, 1985, and 1986 data (/nternational Classification of Diseases~N-codes 940-949), 

tEstimates have low statistical reliability or precision (relative SE exceeds 30%). 


through 1975” and in Massachusetts in 
1978 through 1979.” 

Lack of coding of the causes for nonfa- 
tal burns necessitated making assump- 
tions about causes by reviewing popula- 
tion-based studies from New York” and 
Massachusetts.” Bias can be introduced 
by choosing one state from a single re- 
gion of the country as the basis for esti- 
mating the distribution of burn causes 


among hospitalized burned children na- . 


tionwide. Nevertheless, a distribution 
of total estimated number of children 
aged 0 to 4 years hospitalized for burns, 
based on the Massachusetts distribu- 
tion, suggests that approximately 8300 
very young children were hospitalized 
for scald burns, 1100 were hospitalized 
for flame burns, and 3100 were hospital- 
ized for other types of burns. Clearly, 
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scalds predominate in hospitalized inju- 
ries for infants, toddlers, and preschool- 
ers. Flame burns predominate for older 
children. If, again using the Massachu- 
setts distribution for the nation, ap- 
proximately 3000 children aged 5 to 14 
years were hospitalized for flame burns, 
1950 were hospitalized for scald burns 
and 1350 were hospitalized for other 
types of burns. Studies from over- 
seas" suggest that the nonfatal burn- 
problem in the United States is similar 
to that of other “Western” countries. 
Estimates from the NHIS indicate 
that 440 000 children sought medical at- 
tention or had at least 1 day of restricted 
activity as a result ofa burn in 1985, fora 
rate of 6.6 per 1000 children. Medical 
treatment was provided at hospital 
emergency departments and at other 
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Suicide 


intent ? 


Assault 


Totalt 





sites, such as private physicians’ offices 
and clinics. Because the SE of the esti- 
mates for childhood burn injuries from 
the NHIS may exceed 30%, smaller 
studies were reviewed to compare burn 
rates. A study of patients with burn 
injuries treated and released from hos- 
pitals or admitted to hospitals in Ohio 
found a rate of 7.2 burns per 100000 
children aged 0 to 4 years.” A similar 
study in Massachusetts found a rate of 
7.2 per 100000 children aged 0 to 2 
years.” The lower rates and unusual 
predominance of girls in the NHIS sam- 
ple may be an artifact of small sample 
size and wide confidence intervals. 
Numbers based on NHIS data may un- 
derestimate the nonhospitalized burn 
injury problem. 


Cost of Children’s Burns 


Children’s burns impose enormous 
economic burdens on families and soci- 
ety (Table 4). More than 101000 life 
years and $889 million in productivity 
were lost to American society as a con- 
sequence of the fire and burn deaths of 
its children in 1985. The US CPSC now 
advocates placing a dollar value on loss 
of life, currently using the $2 to $3 mil- 
lion range (William W. Zamula, MA, 
Senior Economist, CPSC, written com- 
munication, November 28, 1988). This 
approach would estimate societal losses 
due to childhood fire/burn deaths alone 
to be ina range from $2.9 to $4.4 billion. 

Nonfatal burns impose other costs. 
Estimates derived using the CPSC In- 
jury Cost Model indicate a societal cos 
of $8.5 billion (see elements and values 
presented in Table 1; full calculations 
available on request from contact au- 
thor). For example, for boys aged 0 to 4 
years, $116 million was spent on medical 
care costs, $21 million was spent on oth- 
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Table 4.—Estimates of Losses due to Childhood Burns, United States, 1985 


Deaths 


Nonfatal injuries 





Life Years 
Age, y Lost 


Male subjects 
0-4 32 620 


5-9 14 493 
10-14 5487 
15-19 5606 
Totai 55 206 


Female subjects 
0-4 26 810 


5-9 10 670 
10-14 4906 
15-19 3551 
Total 45 937 
Grand Total 101 143 








Societal Cost 
Estimates, 
$ Million 


Mortality 
Costs,t $ Million 





108 534 
52 282 
34 201 
47 740 

1757 


382 
144 
477 
728 
1732 
3489 


*Calculated by multiplying number of deaths by “Life Expectancy in Years by Age and Sex, 1985" 


(source: Rice et al? (p 223). 


+Calculated by multiplying number of deaths by “Present Values of Lifetime Earnings by Age, Sex and 


6% Discount Rate, 1985” (source: Rice et al? (p 224). 


Calculated by applying estimates developed by the US Consumer Product Safety Commission to the 
number of hospitalized and nonhospitalized nonfatal burns, Given that many of the burn incidence estimates 
that form the basis of these estimates have a low statistical reliability (relative SE exceeds 30%), these 
figures must be considered crude estimates of the societal costs of burns. 


er and indirect costs, $340 million was 
associated with pain and suffering, and 
$57 million was associated with disabil- 
ity, totaling $534 million. 

Of the total $8.5 billion, $383 million 
was spent on medical care costs ($317 
million for hospitalized burns and $66 
million for nonhospitalized burns). Oth- 
er direct and indirect costs accounted 
for $116 million. Disability resulting 
from burns requiring hospitalization 


was given a monetary value of $221 mil- ` 


lion. Pain and suffering caused by burns 
were valued by the CPSC model at $2.8 
billion. It should be noted that the dollar 
values placed on pain and suffering ac- 
counted for 65% of the societal costs for 
hospitalized burns and 92% for nonhos- 
pitalized burns. The inclusion of pain 
and suffering in these cost estimates 
provides estimates far in excess of the 
direct mortality and morbidity cost esti- 
mates for childhood burns provided in 
the Cost of Injury in the United States: 
A Report to Congress, 1989.” 
COMMENT ON VIABLE 
INTERVENTIONS 
Preventing Injuries From 
Residential Fires 
America’s private and public housing 
is fire prone. The potential sources of 
ignition in each home, apartment, or 
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condominium include numerous electri- 
cal appliances and gadgets, space heat- 
ers, furnaces, fireplaces, kitchen stoves 
and hot plates, cigarettes, matches and 
lighters, faulty or outdated wiring, and 
candles. The ignitable fuel in homes in- 
cludes mattresses, furniture, flamma- 
ble ‘liquids, propane, natural gas, 


` drapes, and carpets; in short, virtually 


the entire contents. 

Americans need to prevent deaths 
and injuries caused by house fires by 
modifying ignition sources (cigarettes 
and lighters), extinguishing the flames 
(sprinkler systems), or at least warning 
occupants to flee (smoke detectors). 


Since the aim ofthis report is to identify 


ways to protect. children from burn inju- 
ries and deaths, many fire prevention 
interventions aimed only at reducing 
fire-related property damage have been 
omitted. For example, to reduce prop- 
erty losses, fire insurance companies 
must change underwriting and claims 
reimbursement policies and emphasize 
fire prevention.” 


Fire-Safe Cigarettes.—Recommen- | 


dations .—The National Bureau of 
Standards should develop a fire safety 
performance standard for cigarettes. 
Also, the US CPSC should be given au- 
thority to regulate the cigarette as a fire 
hazard and should mandate that all ciga- 


rettes manufactured and sold in the 
United States meet the fire safety per- 
formance standard 1 year after the stan- 
dard is developed by the National Bu- 
reau of Standards. 

Rationale.—Every year, discarded 


- cigarettes that ignite furniture or mat- 


tresses kill more Americans than any 
other cause of fire, including about 180 
presumably nonsmoking children youn- 
ger than 15 years of age. Cigarette- 
caused fires, it appears, can be easily 
prevented. This is one of the nation’s 
most solvable fire problems.” 

The Cigarette Safety Act of 1984 
(Public Law 98-567) created the Techni- 
cal Study Group on Cigarette and Little 
Cigar Fire Safety. The Technical Study 
Group was charged with determining 
the technical and commercial feasibility 
of developing fire-safe cigarettes. After 
overseeing 3 years of research, con- 
ducted primarily at the National Bu- 
reau of Standards, the Technical Study 
Group forwarded its Final Report to 
Congress in October 1987. The report 
concluded the following: 


The Technical Study Group finds that it is 
technically feasible and may be commercially 
feasible to develop cigarettes that will have a 
significantly reduced propensity to ignite up- 
holstered furniture or mattresses. Further- 
more, the overall impact on other aspects of 
the United States society and economy may 
be minimal. Thus it may be possible to solve 
this problem at costs that are less than the 
potential benefits, assuming the commercial 
feasibility of the modified cigarettes.” 


The characteristics that rendered a cig- 
arette less likely to ignite furniture or 
mattresses were “, . . reduced circum- 
ference, lower density tobacco, less po- 
rous paper, and reduction of citrate ad- 
dition to the paper.... The per puff 
tar, nicotine, and carbon monoxide 
yields (of these cigarettes) were within 
the range of yields from the best-selling 
commercial cigarettes... .” 

The Technical Study Group esti- 
mated the potential savings in lives, 
injuries, and property damage if fire- 
safe cigarettes, the experimental types 
produced by the cigarette companies, 


` were adopted in the US marketplace. In 


short, for the period 1986 through 1996, 
there would be a potential savings of 
15 000 lives, 46000 injuries, and $2.4 
billion in property damage as a result of 
the prevention of 230000 cigarette- 
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Canna J 


caused fires. Annually, the lives of 
approximately 130 children would be 
saved if fire-safe cigarettes were avail- 
able. It should be noted that the “adult” 
cigarette fire problem (like all injury 
problems) has an indirect effect on chil- 
dren when the child’s parent(s) or 
guardian, siblings, or parents of best 
friends are burned or killed in a cig- 
arette-caused fire. The emotional and 
other impacts on children are im- 
measurable, 

Child - Resistant Cigarette Light- 

ers. — Recommendation. — The US 
CPSC should establish a safety perfor- 
mance standard for disposable cigarette 
lighters. The standard would mandate a 
design of the lighter that children could 
not easily operate. 
Rationale. — The US CPSC esti- 
mated that children playing with dis- 
posable cigarette lighters led to 120 
deaths, 860 injuries, 7800 fires, and 
$60.5 million in direct property damage 
in 1985.” Since a vast majority of the 
injured children were younger than 5 
years, and as young as 2 years, product 
redesign or product ban are the two 
methods of prevention. Research and 
development costs for this modification 
may parallel those of child-resistant clo- 
sures for drug/poison containers. It is 
not known what the modifications, 
when developed, would add to the cost 
to manufacture a lighter. 

Residential Sprinkler Systems. — 
Recommendations. — (1) Congress 
should establish the US Fire Adminis- 
tration as an independent regulatory 
agency similar to the US CPSC, with 
authority to regulate the fire safety of 
the built environment. (2) Federal fire 


~ codes should be developed with re- 


search to be conducted at the Center for 
Fire Research, National Institute of 
Standards and Technology (formerly 
the National Bureau of Standards). (3) 
The US Fire Administration should 
promulgate and mandate minimum fire 
safety standards for new construction, 
both residential and commercial, and 
immediately establish a national resi- 
dential fire sprinkler standard for all 
new construction. l 

Rationale. — Fire sprinklers are 
available that will extinguish or prevent 
the spread of unwanted fires in homes. 
Developed during the past decade, 
“fast-acting” sprinkler heads, requiring 
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low water pressure to drive them, are 
now affordable for residential use. Cur- 
rently, many towns and cities are re- 
quiring the installation of residential 
sprinkler systems in all new construc- 
tion. At present, however, the costs are 


- prohibitive for mandating retroactive 


installation of fire sprinkler systems. 
Assuring residential sprinklers in all 
new residential construction will bene- 
fit the next few generations. The Amer- 
ican Medical Association passed a reso- 
lution in support of mandatory residen- 
zial sprinklers in all new construction at 
their 1986 annual meeting.*- 

A cost-benefit model for residential 
fire sprinkler systems was developed by 
the National Bureau of Standards.” The 
cost-effectiveness of sprinklers varies 
with fire risk, the water supply prac- 
tices, and fire protection conditions of 
the community. It increases in commu- 
nities of sprinkler users who receive the 
benefits of “cost avoidance” by local 
governments or home builders, and for 
householders with family members who 
cannot quickly respond to smoke detec- 
tor warnings. There are approximately 


1.8 million housing starts a year. The - 


cost of installing residential sprinklers 
during construction is estimated to be 
about $1 per square foot of space or 
$2000 for a house of 2000 sq ft (in 1982 
dollars). The $3.6 billion price tag could 
be mitigated for homeowners by reduc- 
tions in residential fire insurance 
coverage. 

Smoke Detectors. —Recommenda- 
tions .—(1) The US Fire Administration 
should mandate that all new residential 
construction include the installation of 
smoke detectors powered by the dwell- 
ing’s electrical current with a battery as 
a back-up power source. (2) Local juris- 
dictions should require by law that all 
dwellings have smoke detectors. (8) Lo- 
cal fire chiefs should assign fire service 
personnel to visit 25% of the dwellings 
within the district each year to check 
whether detectors are working and 
placed appropriately, giving priority to 
dwellings at highest risk for fires. As an 
annual event, local fire departments 
should collaborate with local retailers to 
promote the sale and installation of new 
batteries for smoke detectors. 

Rationale.—In homes with operable 
smoke detectors, the risk of dying in a 
fire is halved.” A 1988 survey found that 


approximately 82% of America’s homes, 
both houses and apartments, have 
smoke detectors. However, approxi- 
mately oné third of these detectors do 
not have working batteries.” Individua. 
smoke detector units cost as little as 
$10, There are approximately 80 million 
households in the United States.* This 
means that 14.4 million households neec. 
detectors. At $10 per detector, $144 mil- 
lion would supply every unprotected 
household with at least one detector. 
Batteries selling at retail for $2.50 per 
battery would cost $52.5 million for the 
21 million households whose detectors 
have dead batteries. A leading battery 
manufacturer has indicated an interest 
in collaborating with fire departments 
and burn units in promoting an annual 
replacement of smoke detector batter- 
ies campaign when people turn their 
clocks back at the end of daylight 
savings. 


Preventing Tap Water Scald Injuries 


Recommendations. —The US CPSC 
should regulate plumbing fixtures as 
scald burn hazards and mandate that all 
new bathroom faucets and shower 
heads contain an antiseald device. Also, 
the US CPSC should mandate that all 
hot water heaters have thermostats 
preset at 51.6°C (125°F) at the factory. 

Rationale.—A recent review of burn 
unit records“ found that for children 
younger than 4 years, 24% of the scald 
burns requiring hospitalization were 
caused by hot tap water. If half this 
percentage were applied to admissions 
to general hospitals nationally, more 
than 1700 children younger than age 5 
years were hospitalized for tap water 
seald burns in 1985. Hot tap water scald 
burns are preventable by two methods. 

Antiscald devices have been devel- 
oped that, if installed at the faucet or 
shower head, will instantly shut off the 
flow of water if the water temperature 
rises above a predetermined degree, 
typically at 43.3°C.(110°F). In addition, 
if the water temperature drops below 
the predetermined degree, the water 
will flow through the device. This auto- 
matic closing and opening antiscald de- 
vice can be installed quickly and re- 
quires no expertise. At present, the 
estimated cost of one device is double 
the cost of a smoke detector. However, 
there could be a cost reduction if the 
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products entered the mass market. 
Another approach to preventing hot 
tap water scald burns is to lower the 
settings of water heater thermostats. 
This approach, although cost free, has 
limitations. If the thermostat is preset 
by the manufacturer at the factory, 
there is always the possibility that the 
purchaser will override the “preset” 
and dial the temperature upward. Pre- 
setting a thermostat at 48.8°C to 54.4°C 


(120°F to 130°F) may not accommodate _ 


the hot water needs of all users. 


RECOMMENDATIONS FOR 
FURTHER RESEARCH 
- Alternatives to Water- 
Dependent Sprinklers 


In the United States, dichlorodifluo- 
romethane (Halon) fire extinguishing 
systems are in commercial use, primari- 
ly protecting libraries, business com- 
puters, and other high-cost or irreplace- 
able goods where water damage poses a 
significant threat. Research and devel- 
opment are needed to develop an alter- 
native to Halon since that gas has been 
implicated in the depletion of the ozone 
layer. Once such an alternative to di- 
chlorodifluoromethane is developed, its 
commercial application should be ap- 
plied to residential use. In its ideal form, 
canisters of fire-extinguishing gases 
could replace the smoke detector as 
modular units to detect and then extin- 
guish residential fires. Research ques- 
tions to be addressed are as follows: (1) 
Is there a nontoxic gas that has no nega- 
tive environmental effects that could 
serve as an alternative to water in auto- 
matically suppressing residential fires? 
(2) Are there delivery systems that 
could be manufactured and distributed 
at a cost and that have an attractive 
design that will allow for mass market- 
ing? (8) Will fire insurance premiums be 
reduced if homeowners install these 
types of fire prevention devices? 


In-depth Investigations of 
Kitchen Scalds 


More than two thirds of very young 
children hospitalized for burns were 
scalded when hot food or drinks were 
spilled on them. Danish burn physicians 
identified filter-type coffee makers as 
dangerous, particularly to young chil- 
dren, and they encouraged product re- 
design to reduce risk. They found a 
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modest reduction in the number of scald 
burns involving coffee filters.” More 
dramatic reductions followed the intro- 
duction of automatic coffee machines.” 
In the United States, special studies of 
food-related scald burns in young chil- 
dren should be conducted to determine 
patterns of scalds that might be elimi- 
nated by product redesign. Reliance on 
public education to increase caretaker 
vigilance has met with little measurable 
success in reducing the number of these 
scalds in large populations.“ 


Multidisciplinary Studies of Male 
Adolescents Misusing Gasoline 


Gasoline-involved burn injuries ac- 
counted for 62% of all admissions of chil- 
dren aged 10 to 15 years at the Shriners 
Burns Institute in Galveston, Tex.” 
Compared with burns from other causes 
in that age group, these burns were 
more extensive, were deeper, and re- 
quired longer hospitalizations (31 days 
vs 20 days). More than half were caused 
by gasoline thrown on a fire or ignited 
by matches, and gasoline “sniffing” was 
concomitant in one quarter of these inju- 
ries. Gasoline is a large, serious, and 
vexing component of the childhood burn 
problem, and solutions regarding its 
abuse are not evident. Serious multidis- 
ciplinary attention should be given this 
problem by injury investigators, behav- 
ioral scientists, teachers, gasoline con- 
tainer designers, and chemical engi- 
neers. 


CONCLUSION 


The recommendations for prevention 
emphasize the establishment and en- 
forcement of standards because history 
provides evidence that this approach 
works. Flammability standards for chil- 
dren's nightwear enacted in the early 
1970s have essentially eliminated sleep- 
wear-involved flame burns to children.” 
Building code requirements for smoke 
detectors are an effective way to ensure 
protection.” The flame and scald burn 
problem exists because of the flamma- 
bility of the built environment and the 
thermal energy of the consumer prod- 
ucts that fill it. The built environment 
and its contents are continually being 
renewed as old structures and products 
wear out and technology provides new 
and better ways to build and manufac- 
ture. America can reduce the risk to its 


children by directing builders and man- 
ufacturers to create that safer environ- 
ment that modern technology can clear- 
ly provide. 


This report was commissioned as a component of 
a Report to Congress on “The Study of the Causes, 
Impact, and Preventability of Childhood Injuries in 
the United States,” by the Division of Injury Epi- 
demiology and Control, Center for Environmental 
Health and Injury Control, Centers for Disease 
Control, Atlanta, Ga. 

Dorothy Rice and Wendy Max of UCSF Institute 
for Health and Aging, San Francisco, Calif, gave 
assistance, and Ellen MacKenzie and Maureen Fa- 
hey of the Johns Hopkins Injury Prevention Cen- 
ter, Baltimore, Md, provided the incidence esti- 
mates and methods for caleulating life years lost 
and mortality losses. The following reviewed drafts 
of the manuscript: Susan Baker of the Johns Hop- 
kins Injury Prevention Center; Peter Brigham of 
the Burn Foundation in Philadelphia, Pa; William 
Zamula, Senior Economist at the US CPSC; Mat- 
thew Maley of the Shriners Burns Institute of Cin- 
einnati (Ohio); and Carol Runyan of the University 
of North Carolina Injury Prevention Research 
Center, Chapel Hill. 
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Book Review 


Children and Health Care: Moral and Social Issues, edited by Loretta 
M. Kopelman and John C. Moskop, Norwell, Mass, Kluwer Academic 
Publishers, 1989, 338 pp, $79. 


This book is a “sleeper.” The content is based on material 
presented in a course titled “Children and Health Care: 
Moral and Social Issues” at East Carolina University 
School of Medicine, Greenville, NC, in the fall of 1986. The 
authors, formerly faculty members in the Department of 
Pediatrics, are members of the Department of Medical 
Humanities. Their experiences in talking with physicians, 
nurses, and social workers in a pediatric setting prompted 
them to prepare this volume, which basically asks, “Do 
children get their fair share of the health care dollar?” The 
book is dedicated, appropriately, to the pediatrician hus- 
band of one of the authors and to the daughter of the other 
author. 

The book is divided into four sections: children’s health 
as a social and political issue; children, illness and death; 
children’s and parents’ roles in medical decision making; 
and the role of the pediatrician. All chapters are well 
written and especially well edited. Despite multiple au- 
thors the excellent writing and careful editing provide a 
thread of high-caliber scholarship throughout. All chapters 
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merit reading, but several stand out: Ann Wilson’s critical 
appraisal and historical evolution of the US government’s 
role in children’s health care, Robert Levine’s review of 
children as research subjects, Loretta Kopelman’s chapter 
titled “Charlotte the Spider, Socrates, and the Problem of 
Evil,” and Thomas Irons’ moving chapter, “Loving the 
Chronically-Il Child.” His personal vignette of hugging a 
18-year-old girl with agonal cystic fibrosis is one of the 
most moving stories I have read about a pediatrician’s 
encounter with the ultimate agony—the death of a child. 
This volume is a beautiful, thoughtful book that I 
recommend to all pediatricians. Buy one for your office and 
give it to friends, students, residents, and colleagues. They 
will thank you and return to it again and again. The authors 
should be proud indeed of this masterful contribution to 
pediatric literature. 
Preccy C. Ferry, MD 
Section of Child Neurology 
Departments of Pediatrics 
and Neurology 
University of Arizona 
College of Medicine 
Tucson, AZ 85724 
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Brain Injuries Among Infants, Children, 


Adolescents, and Young Adults 


Jess F. Kraus, MPH, PhD; Amy Rock, MPH; Parichehr Hemyari, PhD 


è Blunt and penetrating force injuries 
to the brain constitute an enormous public 
health problem. If a child or young adult 
survives a moderate or severe brain inju- 
ry, there is a strong likelihood of a life- 
time of physical and mental impairment as 
well as tremendous economic and soclal 
impact on the family. The magnitude of 
this problem has only been recently ap- 
preciated, yet many questions on the 
causes and short- or long-term outcomes 
remain unanswered. One conclusion is 
clear: prevention Is the best solution, 
but information on the nature of the brain 
Injury, exposure factors, and effective- 
ness of countermeasures is incomplete. 
We sought to summarize certain basic epi- 
demiological data on brain injuries in in- 
fants, children, adolescents, and young 
adults as well as findings on incldence of 
brain Injury and current data on demo- 
graphics and risk factors. We also esti- 
mated disability and person-years of life 
lost from brain injuries and highlight the 
value of helmets as a countermeasure for 
several exposures to head Injury. 

(AJDC. 1990;144:684-691) 


nsights from the epidemiological 

study of brain injury are hampered by 
severe limitations in the quality and 
quantity of information available in the 
scientific literature. The problems in- 
clude inconsistencies in the scope and 
definition of brain injury (often called 
“head injury”), differences in proce- 
dures for case-finding, different data 
sources, and varying ways in which se- 
verity is measured. 

These differences result in difficulties 
when comparing findings across the 
large number of clinical reports and the 
few epidemiological studies that have 
been published. For example, although 
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there are hundreds of published studies 
on brain injuries of all types and severi- 
ties, to our knowledge there are none 
that provide specific details on the 0- to 
19-year-old age group. In a few reports, 
data can be found on persons aged 0 to 15 
years, but only two such reports have 
had an epidemiological focus. Thus, new 
findings are presented from a cohort 
study of San Diego County, California, 
residents, aged 0 to 19 years. In addi- 
tion, data from other published sources 
are used, where available, keeping in 
mind the limitations described above. 


MATERIALS AND METHODS 


Findings reported here are limited to two 
general sources. The first source is informa- 
tion found in the published literature, with 
emphasis given to data in epidemiological 
reports. This source was limited to English- 
language reports covering the period begin- 
ning 1970. The second source is unpublished 
findings for the target age group from a 1981 
San Diego County brain injury study. In this 
study, members ofthe cohort were residents 
of San Diego County who were hospitalized 
(or died) in 1981 due to brain injury. Specific 
details of the study design, study region, 
case ascertainment, and methods are report- 
ed in detail elsewhere, and only certain 
relevant points are summarized here. 

For purposes of this study, brain injury is 
physical damage to, or functional impair- 
ment of, the cranial contents from acute me- 
chanical energy exchange exclusive of birth 
trauma. Cases included in this study were 
persons with autopsy evidence of brain inju- 
ry who died at the injury scene or were dead 
on arrival at an emergency department, and 
those admitted to a hospital with physician- 
diagnosed brain injury. 

Brain injury cases were identified from 
emergency department and inpatient hospi- 
tal records of acute-care general hospitals in 
the county; all coroner’s records in San Diego 
County and the adjoining counties of Imperi- 
al, Orange, and Riverside; all death certifi- 
cates (regardless of cause or place of death) 
for residents of San Diego County; a survey 
of all nursing homes and extended-care facili- 
ties in San Diego County; and reviews of the 


nine major hospitals in the three counties 
bordering San Diego County. Autopsy and 
coroners records were obtained for all rele- 
vant fatalities. 

For people surviving until hospital admis- 
sion, the Glasgow Coma Scale (GCS) was 
used to.assess the level of brain injury sever- 
ity.’ This scale was used consistently in all 
San Diego County emergency departments 
during 1981. For a few patients, the verbal 
response part of the GCS was not recorded 
(eg, because of intubation), and it was as- 
sumed to be unimpaired if eye and motor 
response were unimpaired. For a very small 
number of severely injured patients for 
whom the GCS was not assessable, the medi- 
cal chart was examined thoroughly and all 
relevant clinical information was used to 
judge brain injury severity. The GCS score 
was measured on arrival at the emergency 
department. ` 

Patients admitted with a GCS score of 8 ar 
lower were defined as severe cases. Those 
witha GCS score of 9 or greater were defined 
as moderate if they had had a hospital stay of 
at least 48 hours and a GCS score below 18, an 
abnormal computed tomographic scan, cr 
brain surgery. All other cases were termed 
mild. These categories and criteria are con- 
sistent with those suggested by Jennett and 
Teasdale‘ and Levin et al.° 

Rates of neurologic sequelae, which in- 
cluded such conditions as hemiparesis, dys- 
phasia, hearing loss, or cognitive dysfunc- 
tion, were derived for all moderately or 
severely brain-injured persons admitted to a 
hospital. These rates were standardized for 
age, gender, and injury severity at the time 
of emergency department treatment. Nen- 
rologic limitations included only physician- 
diagnosed deficits or limitations at the time 
of hospital discharge. . 

Persons under the age of 15 years were 
excluded from the blood alcohol analysis be- 
cause they generally were not blood-tested 
by the hospitals or the coroners in 1981. 
Blood aleohol samples for those aged 15 to 19 
years were obtained while in the emergency 
department, and results were abstracted 
from the hospital record or the coroner's re- 


‘port and were not based on police reports. 


Most hospitals and coroners used a gas chro- 
matographie method to determine blood al- 
cohol concentration (BAC). 
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Fig 1.—Age-specific brain injury incidence rates per 100 000 population, selected US studies. 


RESULTS 
Mortality 


About one third of the 75 270 deaths 
in 1985 among infants and children aged 
0 to 19 years in the United States were 
from injuries of all types.° The propor- 
tion from brain injury is unknown but 
can be estimated ifthe brain injury mor- 
tality rates from Minnesota’ and San 
Diego County* for those aged 0 to 14 
years are accepted to represent the en- 
tire US population aged 0 to 19 years. 
Applying the rate from these two loca- 
tions of 10 per 100000 population per 
year yields about 7000 brain injury 
deaths in 1985 or about 29% of all injury 
deaths in this age group. 


Incidence 


Findings on incidence for children or 
adolescents are limited to only two re- 
ports: the National Head and Spinal 
Cord Injury Survey’ and new findings 
for San Diego County residents for 
1981. The National Head and Spinal 
Cord Injury Survey reported a brain 
injury incidence rate of first hospital- 
admitted cases of 230 per 100 000 popu- 
lation under age 15 years during 1974. 
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Those dead at the scene or dead ori ar- 
rival at the hospital were not included in 
this estimate. The rate for this same age 
group among residents of San Diego 
County was 185 per 100 000 during 1981 
and includes prehospital and in-hospital 
deaths.’ The brain injury incidence rate 
for those aged 15 to 19 years was 294.5 
per 100000. The overall incidence rate 
for those aged 0 to 19 was 219.4 per 
100 000 per year. 


Gender 


Data from San Diego County for 1981 
show that the incidence of brain injury is 
2.1 times higher for males compared 
with females (293.0 vs 137.9 per 100 000, 
respectively). 


Age 


Data in Fig 1 show age-specific inci- 
dence rates per 100000 from four re- 
ports that provide such data. ™®*” Rates 
for all age groups are presented for con- 
trast. The data show an abrupt rise in 
rates beginning at about age 15 years. 
Tn three of the four reports, peak inci- 
dence occurs at ages 15 to 19 years. Data 
in Fig 2 give findings for San Diego 
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Fig 2.—Number of and age-specific inci- 

dence rates for brain injuries in 0- to 19-year- 

olds, San Diego County, California, 1981. 





County in 1981, Numbers of cases for 
each specific age and rates per 100 000 
by age are presented. The numbers of 
new cases and rates are generally stable 
for most ages through age 16 years, but 
there is an abrupt rise in frequency be- 
ginning at age 17 years. This is seen also 
in the dramatic increase in the rate for 
those aged 15 to 19 years. 


Age and Gender 


Figure 3 shows age-specific incidence 
rates for males and females from five 
population-based studies. '”""” General- 
ly, the patterns are different, with 
males having the highest rates for those 
aged 15 to 24 years. The report from San 
Diego County for 1978 shows the same 
pattern for males and females by age. 
Age-specific rates for males and females 
are given in Fig 4. Rates for males 
increase slowly after age 5 years and 
increase dramatically at ages 15 to 19 
years, while the rates for females de- 
cline after age 3 years, rising only mod- 
estly after age 12 years. For all age 
groups, there are more new brain inju- 
ries for males compared with females. 


Race, Ethnicity, and 
Socioeconomic Status 


Data for 1981 from San Diego County’ 
show that brain injury incidence rates 
were related to the median family in- 
come of the census tract of residency of 
the brain-injured person. This finding 
was not altered when age or race/ethni- 
city was considered. Unfortunately, 
specific exposures by census tracts 
were not measured; hence, the brain 
injury attributable risk by factors other 
than socioeconomic status could not be 
evaluated. 
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Fig 3.—Age-specific brain injury incidence rates per 100 000 population for males and females, 
selected US studies. 


Table 1.—Brain Injuries by Age and Severity, San Diego County, California, 1981 


Severity, No. (%) of Brain Injuries 


Mild Moderate Severe DOA* Total 
<1 41 (76) 6 (11) 4 (7) 3 (6) . 54 (100) 





1-4 155 (84) 10 (5) 8 (4) 12 (7) 185 (100) 

5-9 197 (86) 14 (6) 13 (6) 5 (2) 229 (100) 

10-14 213 (88) 16 (7) 7 (3) 5 (2) 241 (100) 

15-19 395 (75) 49 (9) 38 {7} 43 (8) 525 (99) 

All Ages 1001 (82) 95 (8) 70 (6) 68 (5) . 1234 (101) 
*Dead on arrival (DOA) includes those dead at the scene or pronounced dead at the emergency facility. 
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Fig 4.—Age-specific brain injury rates per 
100 000, by gender, San Diego County, Cali- 
fornia, 1981. 


Severity 


There are no published reports avail- 
able that deal with severity of brain in- 
juries for children except the San Diego 
County report of 1981," which is limited 
to those aged 0 to 15 years. Data in 
Table 1 supplement these findings and 
show that over all ages, 5% were dead at 
the scene or on arrival at the emergency 
facility, 6% had severe brain injury, 8% 
had a moderate-level injury, and 82% 
had mild brain injury Ge, a GCS score of 
18 to 15). If those dead at the scene or 
emergency facility are omitted, then 
86% have mild injuries, 8% have moder- 
ate-level injuries, and 6% have severe 
brain trauma. This pattern varies by 
age: infants and young adults aged 15 to 
19 years have 24% moderate or severe 
brain injuries or were dead on arrival at 
the emergency facility from brain 
trauma. 


External Cause 


About 37% of all brain injuries in- 
volved motor vehicles in traffic (Table 
2). The largest proportion of these inju- 
ries for both males and females was 
among occupants of motor vehicles. Mo- 
torcycle crashes were next in frequency 
for males, whereas pedestrian brain in- 
juries were second among females. 

Overall, falls were second in frequen- 
cy (about one in four), and most involved 
a fall from an elevation. Sports- and rec- 
reation-related activities were third in 
frequency, with the most common type 
due to bicycle mishaps not involving a 
collision with a motor vehicle. These 
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three major groups of external causes 
accounted for 82% of all brain injuries in 
young people under 20 years of age. 
The distribution of brain injuries by 
external cause differs by age, as can be 
Cause of Injury . seen in Table 3. For infants, over two 
Motor vehicle thirds of all brain injuries were from 
Occupant falls, but the proportion resulting in 
Motorcycle moderate, severe, or prehospital death 
Pedestrian was only 8%. For preschool children, 
Bicycle falls and motor vehicles accounted for 
Falls 51% and 22%, respectively. Severity 
Height was greater in motor vehicle-related 
Level causes. For school-age children 5 to 9 
Assault years old, injuries were about equally 
Firearms divided among motor vehicles, falls, 
and sports- and recreation-related ac- 
tivities (81%, 31%, and 32%, respective- 
paid ly). Close to one third of motor vehi- 
Sre cle-related injuries were serious. 
Other transportation Among adolescents aged 10 to 14 years, 
sports- and recreation-related activities 
accounted for 43% of all cases, but only 


Tabla 3.— Brain Injuries by Major External Cause and Percentage Seriously Injured by Age, San Diego County, California, 1981* 


External Cause, % 
eaer eenn aeneanm utN Mtn umum 


Table 2.— External Causes of Brain Injuries by Gender and Age, San Diego County, 
California, 1981 








Sports/Recreation 
Bicycle (non—motor vehicle) 


Sports 


All Causes 














Sports/ 
Motor Vehicle Falls Assault Recreation All Others Total 
C caneeenemnamuadeeanemnemananen _remnemnmemmenesinel naermere _eevommaenravncnnenedNansansnenrnsinnsnntin paramean uaa, ceo feo OF 
All Serious All Serious All Serious Alt Serious All Serious All Serious 
Age No.of Brain Brain Brain Brain Brain Brain Brain Brain Brain Brain Brain Brain 
Group,y Cases Injury Injury Injury Injury Injury Injury Injury Injury Injury Injury Injury Injury 
<1 54 7 50 69 8 17 2 100 24 







































1-4 185 22 23 51 6 5 3 100 16 
5-9 229 31 31 31 4 1 0 32 7 5 18 100 14 
10-14 241 24 22 18 9 ‘5 25 43 7 10 4 100 12 
15-19 525 55 31 g 10 17 28 10 4 10 19 100 25 
All Ages 1234 37 29 6 ' 100 





External Cause 


A 


Motor Vehicle Assaults Sports/Recreation 


e ~ 








% % % 


Day of ee rover Ne e ~ 
Injury No. Column Row 


Monday 61 13 40 40 14 26 15 13 28 11 18 9 153 12 100 
Tuesday 46 10 27 51 17 30 13 11 45 17 27 13 14 100 
Wednesday 52 36 37 26 12 10 31 11 22 12 12 100 
Thursday 74 42 39 22 19 16 31 12 18 14 14 101 
Friday 67 35 48 25 17 14 47 18 24 13 16 100 
Saturday 84 41 45 22 27 23 35 14 17 15 17 100 
Sunday 75 40 33 18 15 13 42 16 22 23 15 100 
All Days 459 37 24 99 21 100 100 


*This figure excludes 6 cases with unrecorded day of injury. 
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Table 5.—Brain Injuries by Hour of Occurrence and External Cause, San Diego County, California, 1981 


i External Cause 

p aaa aa | 
Motor Vehicle Falls Assaults Sports/Recreation 

Sorry M A ag, erent ttt, aaan 


% % % % % % 





































1:59 am 


2 AM 
5:59 am 


6 ame 
9:59 am 27 7 47 15 


10 am- 
1:59 pm 


2 PM- 
5:59 pm 


6 pm 
9:59 pm 


All Hours 


16 63 13 





66 





29 73 














60 34 








41 





44 
45 





Hour `y A ` r `~ P y ESAERAN a A een 
Interval No. Column Row No. Column Row No. Column Row No. Column Row No. Column Row No. Column Row 
10 pm 


13 26 18 3 2 





23 


26 5 6 9 6 4 10 





*This figure excludes 303 cases with no information on hour of injury. 
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Table 6.—Brain-Injured Patients by Type of Emergency Transport, Age, and Percentage Severity, San Diego County, California, 1981 


Paramedic 


Type of Transport 


Ambulance Private Vehicle 





Total 


paneme ee enn ee i 


Age No. of % 
Group, y Cases % 


<1 49 
1-4 170 
5-9 216 
10-14 223 
15-19 480 
All Ages 1138* 


Serious 


% % 
Serious Serious 





*This number excludes 96 cases where type of emergency transport was not known. 


7% were serious. Among young adults 
aged 15 to 19 years, 55% of injuries in- 
volved motor vehicles, about one third 
of which were serious. 


Time of injury 


The distribution of mean number of 
brain injuries per month showed excess 
occurrences in April and August, with 
lowest average numbers in October and 
December. This pattern was similar by 
severity and general external cause. 


Day of Week 


Most injuries occurred on Fridays, 
Saturdays, and Sundays, with the high- 
est peak occurrence on Saturdays. This 
was especially so for brain injuries from 
motor vehicle crashes and assaults. 
Sports- or recreation-related brain inju- 
ries were seen most frequently on Fri- 
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days (Table 4). Although there was no 
significant difference in percentage of 
mild brain injury by day of the week, it 
is noteworthy that 61% of moderate, 
57% of severe, and 59% of immediately 
fatal brain injuries occurred on Friday, 
Saturday, and Sunday, respectively, 


‘mostly associated with motor vehicle 


crashes and firearms. 
Hour of Injury 


One third of all brain injuries oc- 
curred from 2 PM to 6 PM, with an addi- 
tional 26% occurring from 6 PM to 10 PM 
(Table 5). Fifty-six percent of motor ve- 
hicle-related brain injuries occurred 
during this period, while one half of all 
assault-related brain injuries were from 
6PM to2.AM. Two thirds of brain injuries 
from sports- and recreation-related ac- 
tivities were from 2 PM to 10 PM. 


% % 
% Serious 


Injury Transport 


Most brain-injured persons aged 0 to 
19 years were transported from the site 
of injury to an emergency facility in a 
private vehicle (46%) or a paramedic 
unit (84%). Use of a private vehicle was 
highest among younger brain-injured 
children (Table 6), while the percentage 
transported in a paramedic unit in- 
creased with age, possibly reflecting 
the difficulty associated with moving an 
older (larger and heavier) person with- 
out professional assistance. By and 
large, the most seriously brain-injured 
patients were transported in a para- 
medic unit, ambulance, or helicopter 
(79%). A private vehicle or other non- 
emergency vehicle was used 21% of the 
time, most often for infants or small 
children. 
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Table 7.—Brain Injuries.by Diagnosis and Severity, San Diego County, California, 1981 


Diagnosis Mild 


Contusion, laceration, 
or hemorrhage 
With skull fracture 


No skull fracture 





51 (5) 
25 (2) 


26 (3) 


Other intracranial 
injury 146 (15) 
With skull fracture 11 (1) 


No skull fracture 135 (14) 


804 (80) 
100 (10) 


704 (70) 


1001 (100) 
136 (14) 


865 (86) 


Concussion 
With skull fracture 


No skull fracture 


All diagnoses 
With skull fracture 


No skull fracture 


No. (%) of Brain Injuries by Severity 


Moderate Severe 


58 (61) 
31 (33) 


27 (28) 


44 (63) 
19 (27) 


25 (36) 


13 (14) 
4 (4) 


9 (9) 


24 (25) 
8 (8) 


16 (17) 


95 (100) 
43 (45) 


52 (55) 


21 (30) 
8 (11) 


13 (19) 


5 (7) 
0 (0) 


5 (7) 


70 (100) 
27 (39) 


43 (61) 








Total 


Dead on Arrival 


53 (78) 
22 (32) 


31 (46) 


206 (17) 
97 (8) 


109 (9) 


15 (22) 
3 (4) 


12 (18) 


0 (0) 
o (0) 


o (0) 


68 (100) 
25 (37) 


43 (63) 


195 (16) 
26 (2) 


169 (14) 


833 (68) 
108 (9) 


.725 (59) 


1234 (100) 
231 (19) 


1003 (81) 


skull fracture was about equal. Among 
patients with other intracranial injury, 
the proportion with accompanying skull 
fracture was much less than those not 
having a skull fracture. Most patients 
with a concussion did not have an accom- 
panying skull fracture, regardless of 
severity. 


Table 8.—Hospital Days by Severity of Brain Injury, 
San Diego County, California, 1981 


No. (Cumulative %) of Brain Injuries by Severity 
patient NE 





Hospital 
Days Mild 


<1 41 (4) 


Total 
53 (5) 
766 (71) 
167 (85) 
38 (88) 
9 (59) 54 (93) 
29 (100) 81 (100) 


Severe 
11 (16) 
12 (33) 
7 (43) 
2 (46) 


Moderate 
1 (1) 
12 (14) 
32 (47) 
15 (63) 
16 (80) 
19 (100) 








1-2 742 (79) 
3-5 128 (92) 
6-7 i 21 (94) 
8-13 29 (97) 
14+ 32 (100) 


Case-Fatality Rate 


The case-fatality rate among all hos- 
pitalized patients with brain injuries 


All Days 994 95 


Time From Injury to Treatment 


In calculating the time (in minutes or 
hours) from injury to emergency treat- 
ment, treatment was considered to 
have begun when the injured person 
arrived at an emergency facility or 
when a paramedic unit arrived at the 
injury scene, whichever occurred first. 
Analyses were repeated with emergen- 
cy treatment defined as arrival at the 
emergency facility, but the results were 
not appreciably different. Eighty per- 
cent of severely brain-injured patients 
had emergency contact within 1 hour. 
The proportions for those with moder- 
ate or mild brain injuries was 64% and 
55%, respectively. 


Alcohol 
Blood tests for alcohol are not rou- 


tinely completed for children aged 10 to 
: 14 years and seldom, if ever, undertak- 
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en for younger children. Testing was 
most frequent among persons aged 15 to 
19 years injured in motor vehicle crash- 
es or assaults, and those injured from 
other external causes were infrequently 
tested. About 26% of those aged 15 to 19 
years were given blood tests; slightly 
over 51% had a measurable BAC and 
over 40% of these had a BAC of 100 
mg/dL or higher (over the legal level for 
driving in most states). 


Diagnosis 


Two thirds of those with brain inju- 
ries had a concussion with varying 
lengths of loss of consciousness (Table 
T). Eighty percent of those with mild 
brain injury had a concussion compared 
with 25% and 7% for those having a 
moderate or severe brain injury, re- 
spectively. Over 60% of those with mod- 
erate or severe injuries had a contusion, 
laceration, or hemorrhage. For this 
group, the proportion with or without 


was 2.5 per 100. All in-hospital deaths 
occurred among those with a severe 
(GCS seore of <8) brain injury (a case- 
fatality rate of 42 per 100). 


Outcome by Hospital Days 


Almost three quarters of all brain- 
injured patients were hospitalized for 2 
days or less, reflecting the high propor- 
tion of mild injuries in the group. Table 8 
shows the number and cumulative per- 
cent for those patients admitted to the 
hospital alive. Median length of hospital 
stay was 5 to 6 days for those with mod- 
erate brain injuries and 7 to 8 days for 
those with severe brain injuries. The 
patients hospitalized with brain injuries 
accounted for over 4500 bed days, and if 
the distribution was extended to all chil- 
dren in the United States aged 0 to 19 
years hospitalized for brain injuries, _ 
they would represent over 550 000 bed 
days per year. 


Glasgow Outcome Scale 


Of those admitted to a hospital alive, 
94.4% had an outcome of good recovery 
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and properly worn helmets that absorb 
and disseminate energy-impact loads 
has long been recognized. Yet, their 
widespread adoption as an injury pre- 
vention countermeasure for motorcy- 
clists has met social and individual resis- 
tance. Indeed, the published evidence 
suggests that the legislative repeal of 
the mandatory helmet laws in 26:states 


Table 9.—Brain Injuries by Severity and Glasgow Outcome Scale, š 
San Diego County, California, 1981 
Severity, % 


Glasgow All 
Outcome Mild Moderate Severe Severities 
Scale (n=1001) (n=95) (n=70) (n=1166) 


Good recovery 100.0 91.5 18.6 
Moderate ` 











disability see 8.4 11.6 


Severe 
disability 


Persistent 
vegetative 
state 

Death 


Percent with 
neurologic 
sequelae 





(100% for those having a mild brain inju- 
ry) (Table 9). About 2% had a severe 
liability or were in deep nonresponsive 
coma (persistent vegetative state). 
Among severely brain-injured patients, 
28% were severely disabled or in a per- 
sistent vegetative state. 


Neurologic Sequelae 


Neurologic sequelae were ascer- 
tained from the medical charts, includ- 
ing such conditions as hemiparesis or 
dysphasia, for those discharged alive 
from the hospital. Rates of neurologic 
sequelae were 3%, 94%, and 100% for 
patients having mild, moderate, or se- 
vere brain injuries, respectively (Table 
9). 


Disabilities 


There are no published data, nation- 
ally, on estimates of disabilities, by 
number or type, following brain injury. 
An estimate may be obtained, however, 
if a series of assumptions are made, be- 
ginning with the overall incidence rate 
of hospitalized brain-injured persons in 
the United States of 210 per 100000 
persons aged 0 to 19 years. If the US 
population of persons aged 0 to 19 years 
in 1985 was 74 255 000, and we assume 
(1) severity proportions of 86% mild, 8% 
moderate, and 6% severe; (2) in-hospital 
case-fatality rates of 0, 2, and 42 per 100 
patients, respectively, by severity; and 
(8) disability rates (any neurologic limi- 
tation or disability on hospital dis- 
charge) of 10%, 90%, and 100% for mild, 
moderate, and severe brain injuries, re- 
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spectively, then about 29000 persons 
aged 0 to 19 years have a resultant dis- 
ability each year from a brain injury. 


Potential Years of Life Lost 


Another measure of the impact of in- 
juries on society is years of potential life 
lost. It is defined as the number of years 
of life lost by each death occurring be- 
fore a predetermined end point—for 
purposes of this report, age 65 years. To 
calculate the years of potential life lost, 
death rates from brain injury for vari- 
ous age groups are applied against the 
population aged 0 to 19 years, and the 
number of deaths is determined nation- 
ally. For each age group, the number of 
years lost to age 65 years are then 
summed. 

In the case of brain injuries in the 


United States, years of potential life 


lost from age 0 to 19 years exceeded 
420000 for 1985—51% occurring be- 
tween the ages of 15 and 19 years. - 


COMMENT 


Prevention of head injuries in infants, 
children, adolescents, and young adults 
is a complex and challenging task. The 
intensity and duration of exposures, 
particularly during adolescence, vary 
considerably and are due to many differ- 
ent circumstances and activities that 
are difficult to predict. Motorcycle and 
bicycle riding are two activities for 
which an effective injury-reduction 
countermeasure is available, namely, 
helmets. 

` The effectiveness of well-designed 


from 1976 to 1978 resulted in dramatic 
and significant increases in deaths 
among motorcyclists involved in crash- 
es.” The reasons for the repeal of 
the laws are complex, but collectively 
they illustrate the “act that lawmakers 
elected a policy that favored a few spe- 
cial interests at a cost of increased brain 
injury deaths. Two important tasks re- 
main for helmet use: to present a per- 
suasive and compelling argument to leg- 
islators to reinstitute helmet-use laws, 
and to persuade those who operate mo- 
torcycles to use head protection irre- 
spective of the legal requirements to do 
so. Accomplishment of these two tasks 
will require many years of effort. How- 
ever, the stakes are high, as seen in the 
potential to reduce mortality, morbid- 
ity, and resultant neurologic deficits 
from motorcycle injury crashes. 

The use of head protection for unpro- 
tected road users should not only be 
limited to motorcycle riders. There is 
evidence that the operators of scooters, 
mopeds, all-terrain vehicles, bicycles, 
snowmobiles, and even those who use 
skateboards are et increased risk of 
head and brain injury” and could ben- 
efit from using helmets as well. 

The evidence in support of the use of 
helmets for bicyclists is persuasive; 
however, implementation is problemat- 
ic. There are no accurate measures of 
the frequency of use of helmets by bicy- 
clists; however, the best estimates are 
somewhere between 1% and 5% of the 
bicycling population. While the pros- 
pects for local or statewide bicycle 
helmet legislation are remote at this 
time, it does not mean that injury reduc- 
tion cannot eventually be achieved. An 
educational program for helmet use 
through schools and with parental influ- 
ence may be a feasible approach, and 
there is evidence that this tactic works. 
Helmet use for bicyclists in Australia 
resulted in a significant reduction in 
head injury deaths and morbidity. The 
success of the program in Victoria, Aus- . 
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tralia, was, in large measure, due to an 
organized campaign involving govern- 
ment, voluntary, commercial, and com- 
munity groups.” The effort. sueceeded 
without mandatory-use laws, illustrat- 
ing that well-designed community- 
based and community-sponsored inju- 
ry-prevention strategies can succeed. 
Injuries on skateboards are a continu- 
ing problem in the United States, in- 
volving mostly male children aged 8 to 
16 years. The number of young people 
with skateboards is not known but could 
involve one quarter to one half of youths 
in this age group. Collisions with motor 
vehicles or loss of control during gym- 
nastic feats while on skateboards is com- 
mon, and the injuries to the unprotected 
riders can be severe and occasionally 
fatal. Ironically, many young people 
who use skateboards are seen wearing 
elbow or knee protection (an implicit 
recognition of injury potential), but 
they avoid use of helmets, which are 
readily available and designed for use 
with skateboards. An analogy is seen 
among professional boxers who wear 
groin protection to avoid genital injury 
from blows below the belt but do not 
wear helmets for head protection. 
Helmets are an effective counter- 
measure for many types of hazards in- 
eluding use of motorcycles. Early ef- 
forts at primary prevention of motor- 
cycle crash-related injuries were cen- 
tered on education/training. The evi- 
dence to support specialized motorcycle 
training as an effective precrash coun- 
termeasure is inconclusive. In fact, 
there is some evidence to suggest that 
training may increase injury rates. ”” 
One precrash countermeasure for bicy- 
cle-related injuries is the use of special- 
ized traffic lanes. Their effectiveness in 
reducing bicycle-related head injuries 


has not been shown but, on empirical’ 


grounds, appears to be reasonable be- 
cause the strategy follows the principle 
of separation of the vulnerable bicyclist 
from motor vehicles. 

For skateboards, bicycles, and other 
types of related exposures, pediatri- 
cians could have a strong influence with 
their patients (or parents) to reduce the 
injury hazards associated with their use 
and reinforce the injury prevention po- 
tential when the devices available are 
used. Such advice could be incorporated 
as part of The Injury Prevention Pro- 
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gram of the American Academy of Pedi- 
atrics™ for pediatricians in private prac- 
tice. The Injury Prevention Program of 
the American Academy of Pediatrics 
has been widely received and has great 
potential to reach millions of families in 
the United States with important edu- 
cational messages and materials on 
brain injury reduction countermea- 
sures, 

Other ways to effect primary or sec- 
ondary prevention of injuries from oth- 
er types of exposures are tied to coun- 
termeasures that are well known, such 
as alcohol avoidance and the use of seat 
belts. The reduction of brain injuries 
from motor vehicle crashes using pas- 
sive protection (air bags) offers great 
hope for all ages. The technology is 
available and will be incorporated into 
an expanding proportion of new passen- 
ger cars by the early 1990s. Other strat- 
egies to reduce brain injuries from falls, 
sports, and recreation are difficult to 
advance at this time without a careful 
review of the specificity of the expo- 
sures. 

The blood aleohol findings among 
brain-injured youth are very disturbing 
despite the possible limitations of the 
data due to the chance of selection bias 
in BAC testing.” Despite this limita- 
tion, the fact that more than 50% of 
those tested had a measurable BAC 
(40% of these had a BAC over the legal 
level for driving in California) is clear 
evidence of the widespread use of alco- 
hol associated with brain injuries among 
young people not legally permitted to 


- drink. Efforts to reduce alcohol use by 


our youth do not seem to be effective. A 
national resolve must be adopted to de- 
velop better and more effective early 
education programs on alcohol and inju- 
ry risks and also the hazards associated 
with use of drugs of.all kinds, their ef- 
fect on motor and perception skills, and 
potential for injuries of all kinds. 

Figures 1 and 3 were reprinted from Head Inju- 
ry, © 1987, Williams & Wilkins. 

References 

1. Kraus J, Black M, Hessol N, et al. The inci- 
dence of acute brain injury and serious impairment 
in a defined population. Am J Epidemiol. 
1984;119:186-201. 

2. Kraus J, Fife D, Ramstein K, Conroy C, Cox 
P. The relationship of family income to the inci- 
dence, external causes, and outcomes of serious 
brain injury, San Diego County, California. Am J 
Public Health. 1986;76:1845-1346, 


3. Kraus J, Fife D, Conroy C. Incidence, sever- 
ity, and outcomes of brain injuries involving bicy- 


eles. Am J Public Health. 1987;77:76-77, 

4. Jennett B, Teasdale G. Management of Head 
Injuries. Philadelphia, Pa: FA Davis Co Publish- 
ers; 1981. 

5. Levin S, Benton L, Grossman G. Neurobeha- 
vioral Consequences of Closed Head Injury. New 
York, NY: Oxford University Press Inc; 1982. 

6. National Center for Health Statistics. Ad- 
vance Report of Final Mortality Statistics, 1985: 
Monthly Statistics Report, Volume 36, No. 5, Sup- 
plement. Hyattsville, Md: Public Health Service; 
August 28, 1987. US Dept of Health and Human 
Services publication (PHS) 87-1120. 

7. Annegers JF, Grabow JD, Kurland LT, Laws 
ER Jr, The incidence, causes, and secular trends of 
head injury in Olmsted County, Minnesota, 1935- 
1974. Neurology. 1980;80;912-919. 

8. Kraus JF, Fife D, Cox P, Ramstein K, Conroy 
C. Incidence, severity, and external causes of pedi- 
atric brain injury. AJDC. 1986;140:687-693. 

9. Kalsbeek WD, McLaurin RL, Harris BSH, 
Miller JD. The national head and spinal cord 
injury survey: major findings. J Neurosurg. 
1980;53(suppl):519-531. 

10, Klauber MR, Barrett-Connor E, Marshall 
LF, Bowers SA. The epidemiology of head injury: a 
prospective study of an entire community, San Die- 
go County, California, 1978. Am J Epidemiol. 
1981;118:500-509. 

11. Cooper K, Tabaddor K, Hauser W, Schul- 
man K, Feiner C, Factor P, The epidemiology of 
head injury in the Bronx. Neuroepidemiology. 
1983;2:70-88. f 

12. Jagger J, Levine J, Jane J, Remel R. Epide- 
miologic features of head injury in a predominantly 
rural population. J Trauma. 1984;24:40-44. 

18. Watson G, Zador P, Wilks A. The repeal of 
helmet-use laws and increased motorcyclist mortal- 
ity in the United States, 1975-1978. Am J Public 
Health. 1980;70:579-585. 

14. Watson G, Zador P, Wilks A. Helmet-use 
laws and motorcycle fatalities. Am J Public 
Health, 1981;71:297-300. 

15. Luna GK, Copass MK, Oreskovich MR, Car- 
rico CJ. The role of helmets in reducing head inju- 


-ries from motorcycle accidents: a political or medi- 


calissue? West J Med. 1981;135:89-92. 

16. MeSwain N, Lummis N. Impact of repeal of 
motorcycle helmet law. Surg Gynecol Obstet. 
1980;151:215-224. 

17, O'Rourke N, Costello F, Yelland D, Stuart 
G. Head injuries to children riding bicycles. Med J 
Aust. 1987;146:619-621, 

18, Dorsch M, Woodward A, Somers R. Do biey- 
cle helmets reduce severity of head injury in real 
crashes? Accid Anal Prev, 1987;19:183-190, 

19. Selbest S, Alexander D, Ruddy R. Bicycle- 
related injuries. AJDC. 1987;141:140-144, 

20. Wood T, Milne P. Head injuries to pedal 
cyclists and the promotion of helmet use in Victoria, 
Australia. Accid Anal Prev. 1988;20:177-185. ` 

21. Wasserman R, Waller J, Monty M, Emory 
A, Robinson D. Bieyclists, helmets, and head inju- 
ries: a rider-based study of helmet use and effec- 
tiveness. Am J Public Health. 1988;78:1220-1221. 

22, KrausJ, Riggins R, Franti C. Some epidemi- 
ological features of motorcycle collision injuries, I: 
introduction, methods and factors associated with 
incidence, Am J Epidemiol. 1975;102:74-98., 

23. National Highway Traffic Safety Adminis- 
tration. Motorcycle Rider Education Evaluation 
Project, Volume I, Final Report. Washington, DC: 
National Highway Traffic Safety Administration; ` 
1988. 

24. American Academy of Pediatrics, Commit- 
tee on Accident Prevention. The Injury Prevention 
Program. 

25, Kraus J, Morgenstern H, Fife D, et al. 
Blood-alcohol tests, prevalence of involvement and 
outcomes following brain injury. Am J Public 
Health. 1989;79:294-299, 


Brain injuries—Kraus etal 691 





Child Pedestrian Injuries in the United States 


Current Status of the Problem, Potential Interventions, and Future Research Needs 


Frederick P. Rivara, MD, MPH 


è Each year in the United States, more 
than 50 000 children are injured as pedes- 
trians, of whom approximately 1800 dle, 
18000 are admitted to the hospital, and 
5000 have significant long-term sequelae. 
Prevention must rest on a multifaceted 
approach at the local, state, and nation- 
al level and should include pedestrian 
skills training programs, parent educa- 
- tion, legislation, environmental modifica- 
` tions, and vehicle design changes. 

(AJDC. 1990;144:692-696) 


ach year in the United States, ap- 
proximately 8000 people are killed 
as pedestrians.’ Children, particularly 
school-age children, are the group at 
greatest risk. Although there has been a 
decrease in pedestrian fatality rates, 
pedestrian injuries remain the most 
common cause of death from trauma for 
the 5- to 9-year age group and are sec- 
ond only to cancer as the greatest over- 
all killer of young school-age children.’ 
The reasons for the continued toll 
from pedestrian injuries are many. Pe- 
destrian injuries have not received 
nearly the attention from the National 
Highway Traffic and Safety Adminis- 
tration that injuries to occupants have. 
In addition, the problem is complex and 
one not amenable to prevention through 
single interventions, such as car seats, 
airbags, and motorcycle helmets. More- 
over, prevention strategies have often 
not been rigorously evaluated and 
tested. 
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SCOPE OF THE PROBLEM 


In 1985, there were a total of 1852 
fatal pedestrian injuries occurring to 
children and adolescents 0 to 19 years 
of age, for a rate of 2.6 fatalities per 
100 000 population.” Pedestrian inju- 
ries accounted for 18% of all uninten- 
tional fatal injuries to children in 1985, 
with 22% of fatal injuries in 5- to 9-year- 
olds due to pedestrian injuries. There 
were distinct age, sex, and, to some 
degree, racial differences in rates of fa- 
tal pedestrian injuries during childhood 
(Table 1). 

Similar national data on nonfatal inju- 
ries do not exist. Therefore, national 
estimates were calculated on the basis 
of the rates of child pedestrian injuries 
reported to police in six states (Ind- 
iana, Maryland, Michigan, Pennsylva- 
nia, Texas, and Washington) and ap- 
plied to the estimated child population 
of the United States in each age and sex 
category. These six states are viewed 
by the National Highway Traffic and 
Safety Administration as providing rea- 
sonably representative data (G. Haz- 
ard, personal communication, October 
4, 1988). 

There were an estimated 51062 pe- 
destrian injuries occurring to children 
and adolescents in the United States 
during 1985 (Table 2). Males accounted 
for 60.9% of the total. Unlike for fatali- 
ties, the peak age for all pedestrian inju- 
ries was the 5- to 9-year-old age group, 
which accounted for 36.7% of the total. 

Pedestrian-motor vehicle collisions 
are qualitatively different from other 
types of motor vehicle-related trauma 
in that very few victims escape injury. 
Based on data from the National High- 
way Traffic Safety Administration only 
1.1% of pedestrians struck by a car are 





Table 1.—Fatal Pedestrian Injuries in 
" Children in the United States, 1985*t 


Nonwhite 
White Victims Victims 
a | e-_-_-—" 
Rate/ Rate/ 
n 100000 n 100000 


Male - 
0-4 265 
§-9 226 
10-14 142 
16519 303 
Total 936 
Female 
0-4 147 
5-9 126 
10-14 91 
15-19 134 
Total 498 
Total 1434 


*Fatalities from National Center for Health Statis- 
tics, Vital Statistics for the United States. 

tPopulation based on Current Population Re- 
ports, Series P-25, No. 985, 1986. 


Table 2.—Police-Reported 
Pedestrian Injuries in Children, 
Estimated US Totals for 1985* 


Age, y, and Sex n Rate/100 000 


Male 
0-4 5141 
5-9 12261 
10-14 7789 
15-19 5884 
Total 31075 
Female ` 
0-4 2593 
5-9 6478 
10-14 5710 
15-19 5206 
Total 19987 
Both sexes 
0-4 7734 
5-9 18739 
10-14 ` 13499 
15-19 11090 
Total 51062 





*Injuries based on estimated rates generated 
from six states (Indiana, Maryland, Michigan, Penn- 
sylvania, Texas, and Washington). Population based 
on Current Population Reports, Series P-25, No. 
985, 1986. 
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uninjured." In contrast, 94% ofall motor 
vehicle collisions involve no injury.” 
Another measure of the severity of 
pedestrian injury is the case-fatality 
rate—the proportion of those injured 
who die. Based on the data in Tables 1 
and 2, the case-fatality rate for pedestri- 
an injuries during childhood can be esti- 
mated as 3.6%, ranging from 1.0% in the 
oldest age group to 7.3% for the youn- 
gest. In contrast, the case-fatality rate 
for occupant injuries is 0.5 to 1.0%.” 
An estimated 18327 chiidren, or 
35.9% of the total, are admitted to the 
hospital each year for the treatment of 
pedestrian injuries.’ Conversely, pe- 
destrian injuries are among the most 
common reasons children are admitted 
to the hospital for trauma, particularly 
multiple trauma. Pedestrian injuries ac- 
count for 31% to 61% of all children ad- 
mitted for traumat” and 43% of children 
admitted to the hospital with multiple 
injuries.” In these severely injured pa- 
tients, 60% to 79% have head injury. 
Deaths from pedestrian injury, as with 
other types of severe trauma in child- 
hood, usually are due to head trauma.*” 


RISK FACTORS FOR CHILD 
PEDESTRIAN INJURIES 


Age and Sex 


As with other types of childhood inju- 
ry, boys have a rate of pedestrian inju- 
ries nearly twofold higher than that of 
girls. This increased risk in boys could 
be due to differences in exposure to risk, 
differences in behavior, or a combina- 
tion of the two.” The study by Howarth 
et al” indicates that boys have no great- 
er exposure to motor vehicles than do 
girls. Whether these differences in be- 
havior are due to developmental differ- 
ences, differences in socialization, or 
other factors is unknown.“ 

The special vulnerabilty of the 5- to 
9-year age group may in part be ex- 
plained by the lack of exposure in youn- 
ger children and the greater develop- 
mental skills in older ones. The early 
school-age child appears to represent a 
“window of vulnerability” in which ex- 
pectations and demands of the child as a 
pedestrian exceed the skills he or she 
can bring to bear on the crossing task. 


Poverty 


Studies in Memphis, Tenn,” Maine," 
and Montreal, Canada,” indicate that 
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the risk of pedestrian injury is inversely 
related to socioeconomic status. Poor 
children in these studies were found to 
have twofold to threefold greater risks 
of pedestrian injury than did the non- 
poor. The reasons for the increased risk 
of the poor are probably multifactorial. 
Most studies seem to suggest that be- 
havioral factors in the child have little, if 
any, influence on risk of injury indepen- 
dent of poverty.” More appropriate at- 
tention is perhaps best focused on the 
child’s environment as an important and 
alterable risk factor and one of the main 
determinants for the increased risk in 
areas of low socioeconomic status. 
These areas are likely to have high traf- 
fic volumes and density, higher average 
and posted speed limits, fewer pedestri- 
an control devices, and fewer alterna- 
tives to the street for play. 


Pedestrian Action 


Although investigators have catego- 
rized pedestrian actions leading to inju- 
ry into more than 80 types, relatively 
few actions account for the majority of 
injuries in children.” “Dart-out” types 
of injuries, in which the child darts out 
into the street in midblock without 
warning, account for 60% to 70% of the 
total among children under the age of 5 
years and 50% to 60% for those 5 to 
9 years of age. ° Dashing across an inter- 
section is particularly a problem among 
5- to 14-year-olds, accounting for 10% to 
15% of injuries in this age group. Inci- 
dents in which children are run over by a 
vehicle backing up are limited primarily 
to the youngest age group, accounting 
for 5% to 7% of the injuries. Injuries 
occurring around schools or play- 
grounds are relatively infrequent, ac- 
counting for only 4% to 5% of the total.” 
The majority of fatal injuries to children 
occur on busy streets or arterials and 
not on quiet residential streets. Few 
injuries to children occur after daylight 
hours.” 


INTERVENTIONS 


Pedestrian injuries are a complex 
problem, for which no single interven- 
tion will be completely effective. Con- 
trol will require intervention at a num- 
ber of levels, including federal, state, 
and local, and involve changes in the 
host, the agent, and the environment, 
both physical and social. The evidence 


for the effectiveness and potential effec- 
tiveness of interventions at these vari- 
ous levels is highly variable in both 
scope and quality. 


Pedestrian Skill Training Program 


Improving the traffic skills of child 
pedestrians is not an attempt to place 
full responsibility for pedestrian safety 
on the child, but rather an attempt to 
make the child’s behavior more congru- 
ert with the task at hand. Street cross- 
ing involves a complex series of actions, 
with as many as 26 tasks needed to ne- 
gotiate traffic safely.” What has been 
the effectiveness of training programs 
in improving children’s skill at the pe- 
destrian task? The literature is at best 
confusing, and no definitive answer can 
yet be offered. Some programs have 
shown an effect but have limitations of 
small sample sizes or design problems or 
have not been replicated elsewhere. 

Yeaton and Bailey” reported nearly 
perfect pedestrian behavior with 1 to 3 
days of training of 24 children aged 5 to 9 
years, effects that persisted for 1 year. 
No other authors reported such dramat- 
ic improvements in performance. 

Blomberg et al” used a public educa- 
tion campaign focusing particularly on 
midblock “darts and dashes” (“Willy 
Whistle”) in Los Angeles, Calif; Colum- 
bus, Ohio; and Milwaukee, Wis. The au- 
thors reported that pedestrian injuries 
involving midblock darts and dashes by 
children under the age of 14 years 
dropped by 18% in Los Angeles and Mil- 
waukee and by 36% in Columbus after 
the introduction of the program; other 
types of child pedestrian injuries de- 
creased by 3%. However, the injury re- 
ductions appear to be inconsistent with 
changes in performance. In Los Ange- 
les and Milwaukee, search performance 
(ooking both ways) improved by only 
8% and 12%, respectively, while in Co- 
lumbus it decreased by 4%. Further- 
more, only 33% of Los Angeles and 20% 
of Milwaukee elementary school chil- 
dren saw the instructional film. Thus, 
the reported effect of the program on 
changes in injury rates must be 
questioned. 

Fortenberry and Brown” reported on 
a school-based pedestrian safety pro- 
gram in four Alabama cities. There was 
233.8% reduction in pedestrian injuries 
involving 6- to 7-year-olds after the in- 
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tervention, compared with a 5% redue- 
tion in pedestrian injuries for other age 
groups. This is a fascinating report; un- 
fortunately, no details of the program 
were given to allow it to be replicated 
elsewhere. 

Some types of interventions have 
been shown to be more effective in at 
least altering behavior than others. 
Training in real traffic situations ap- 
pear to be substantially better than 
training in a school yard or child-size 
village (“traffic garden”).”” Use of a 
potentially safer, roadside simulation 
with nine to 12 training sessions during 
a 6-week period has been successful in 
teaching young children how to use gaps 
in traffic in crossing safely.” Theoretical 
instruction in the classroom alone does 

` little to affect behavioral performance, 
_ although it may improve knowledge and 
understanding of the traffic task.” Sev- 
eral authors have advocated behavior 
modification for pedestrian skill im- 
provement.” However, the effective- 
_ ‘ness of these techniques alone without 
accompanying practical training are 
‘unknown. 

In summary, a number of promising 
reports on programs designed to im- 
prove children’s pedestrian skills have 
appeared in the literature. The litera- 
ture is also replete with examples of 
programs that have been ineffective. At 
present, there is no well-developed and 
packaged curriculum that can be easily 
transferred to the school setting and 
that consistently produces large in- 
creases in correct pedestrian behavior 
by children in high-risk age groups. 


Parent Involvement 


Parents must be a key element of any 
community-wide program designed to 
reduce child pedestrian injuries, for two 
reasons: parents set the expectations 
for children’s performance in traffic and 
parents can extend and reinforce any 
educational efforts begun in the schools. 

Surveys performed in Europe sug- 
gest that parents have unrealistic ex- 
pectations of their children’s pedestrian 
skills. A survey performed by Foot et 
al” in England indicates that the major- 
ity of parents, teachers, and police offi- 
cers place the blame (and hence the re- 
sponsibility) for pedestrian injuries on 
the child. In a US survey, 78% of 1- to 
5-year-olds playing near the street were 
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unsupervised by an adult.” One of the 
causes of child pedestrian injuries may 
be a relative mismatch between the 
skills and knowledge of the child and the 
expectations of parents and society of 


. these children.” Thus, one of the key 


elements in a prevention program may 
be to give parents a more accurate per- 
ception of the complexity of the task 
and the developmental limitations of 
children, especially young school-age 
children. 

Parents can play an effective role in 
training children in safe street crossing. 
Limbourg and Gerber” in Germany de- 
veloped a step-by-step training pro- 
gram for parents of 3- to 7-year-old chil- 
dren. Without training, 90% of child- 
ren crossed without stopping at the curb 
and without looking. The parent train- 
ing program was able to reduce this 
significantly. Rothengatter” demon- 
strated that parents were as successful 
as trained teaching assistants in im- 
proving the traffic behavior of young 


children. 


Legislation and Enforcement 


Legislation has been an effective 
component of many injury control pro- 
grams, especially those related to motor 
vehicles. The extent to which laws and 
enforcement play significant roles in pe- 
destrian safety, however, is a question 
that remains to be answered. Some au- 
thors advocate radical changes in atti- 
tudes towards the primacy of pedestri- 
ans, particularly child pedestrians, and 
a move away from the attitude of “motor 
vehicle as king.”” : 

Clearly, some recent changes in laws 
increase the risk to pedestrians. Right- 
turn-on-red is one example; Zador* 
found that child pedestrian injuries 
were increased by 30% after adoption of 
this law. The effect of other laws on 
increasing the risk to pedestrians is 
unknown. 

Examples of legislative approaches in 
other areas of motor vehicle safety indi- 
cate that enforcement is a key compo- 
nent for effectiveness. Lack of under- 
standing of pedestrian laws and their 
enforcement may be a major reason for 
noncompliance by drivers in many areas 
of the country. In a survey of 41 states 
on legislation affecting pedestrian/vehi- 
cle interactions, with the exception of 
California, enforcement of pedestrian 


safety laws receives little emphasis and 
is regarded as politically difficult.” 

In many states where laws are en- 
forced, the emphasis has been tradition- 
ally on the pedestrian, rather than 
the driver. For example, in one West- 
ern city, 8000 citations were given to 
pedestrians for “jay-walking” but less 
than 600 to drivers involved with pedes- 
trian-motor vehicle conflicts. In Penn- 
sylvania, changes in the Pennsylvania 
Vehicle Code in 1977 resulted in virtual- 
ly no change in driver behavior with 
regard to pedestrians because the law 
went virtually unenforced.* 


‘Environmental Modifications 


Changes in the environment have 
been a traditional component of injury 
prevention programs, including those 
for pedestrian safety, for many years. A 
number of potential interventions have 
been examined. 

Speed bumps have been suggested as 
a means of preventing injuries by de- 
creasing the speed of vehicles, particu- 
larly in residential areas. However, Al- 
len and Walsh* demonstrated that 
speed bumps were not effective in re- 
ducing vehicle speed and are a hazard to 
vehicles such as bicycles and motorcy- 
cles. Furthermore, at least one study 
indicated that the majority of pedestri- 
an injuries involving children occur on 
arterials, and rarely in residential 
neighborhoods.” 

Painted crosswalks have been used 


- for many year's as a method of increas- 


ing pedestrian safety while crossing 
streets, However, the evidence of their 
effectiveness in decreasing the risk of 
pedestrian injury is limited. In fact, one 
study showed that, controlling for expo- 
sure, pedestrians using marked cross- 
walks have twice the risk of being 
struck by a car than those in unmarked 
crosswalks.” This is particularly a prob- 
lem for children, in whom crosswalks 
may create a false sense of security by 
inducing them to believe that the driver 
sees the child and will in fact stop. Other 
authors, conversely, have found that 
marked crosswalks decrease the risk of 
injury, while pedestrians crossing the 
road within 50 yards of a marked cross- 
walk are at a significantly increased risk 
of injury.* 

The success of separation of pedestri- 
ans and motor vehicles temporally as 
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discussed above depends on both driver 
and pedestrian knowledge and observa- 
tion of pedestrian laws.* In contrast, 
separation of pedestrians and motor ve- 
hicles spatially may offer a more auto- 
matic, ie, passive, intervention. 

The main method of separation, par- 
ticularly for children, is sidewalks and 
pedestrian paths. Empirically, side- 
walks appear to be effective; in En- 
gland, less than 4% of child pedestrian 
injuries occur on sidewalks.” Their use, 
particularly in rural areas and new 
housing developments, should be en- 
couraged if not legislatively mandated. 

Pedestrian underpasses and over- 
passes offer an obvious separation of 
pedestrians and traffic. Their effective- 
ness is limited by the relatively low use 
of these devices by pedestrians and the 
very large cost for construction. Other, 
relatively low-cost changes in the envi- 
ronment can be suggested. Conversion 
of two-way streets to one way systems 
will decrease confusion for both driver 
and pedestrian and can decrease the 
risk of injury.” Parked cars present a 
special risk for child pedestrians, by vir- 
tue of blocking both the view of the child 
and the view of the driver. Restricting 
curb parking, especially near crossing 
locations, can potentially decrease the 
risk for children. 


Vehicle Design 


The majority of injuries occurring in a 
pedestrian—motor vehicle collision are 
due to the pedestrian being “run under” 
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by the car and thrown up onto the car, 
rather than being “run over” and con- 
tacted only by the wheels and pave- 
ment. Changes in motor vehicle design 
have been effective in decreasing the 
incidence and severity of motor vehicle 
occupant injuries. Research over the 
last decade indicates that similar design 
changes to the exterior of the vehicle 
can potentially reduce the risk of serious 
injury by one-third to pedestrian who 
are struck.“ 


The Driver 


The driver is the obvious second indi- 
vidual in any pedestrian—motor vehicle 
collision. How much do his or her actions 
contribute to the collision, and can these 
actions be changed? 

Without attempting to ascribe 
“blame,” the driver's failure to search 
and detect the crossing pedestrian or to 
judge correctly the pedestrian action 
was found to be a factor in nearly one 
third of pedestrian—motor vehicle colli- 
sions.” The study by Baker et al“ of 
drivers involved in fatal pedestrian col- 
lisions indicated that 46% were proba- 
bly negligent and contributed to the col- 
lision. Although the pedestrian was 
negligent in 60% of cases, the driver was 
also negligent in nearly one quarter of 
these cases. Fifty-eight percent of the 
drivers who were probably negligent 
had poor driving records before the pe- 
destrian crash. 

Other studies have shown that a sig- 
nificant proportion of drivers who are at 
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Book Review 


: The Death Shift: The True Story of Nurse Genene Jones and the Texas 
` Baby Murders, by P. Elkind, 351 pp, $19.95, East Rutherford, NJ, Viking 
Press, 1989. 


Despite this book’s sensational subtitle, The True Story 
of Nurse Genene Jones and the Texas Baby Murders, 
Elkin’s style is much more like that of Berton Roueche, the 
author of Eleven Blue Men, than that of a tabloid. Hand 
over hand, he pulls himself and the reader along a chain of 
tragic events occurring in a pediatric intensive care unit 
(PICU) and a pediatric practice in San Antonio in 1980. 

~ Injecting succinylcholine in the place of immunizations, 
a licensed vocational nurse (the Texas equivalent of a 
“ «licensed practical nurse) converted routine visits to the 
office of a young pediatrician into “codes.” She elbowed 
experienced emergency medical service personnel aside in 
a helicopter and gave lethal injections to an infant in front 
of them, then took credit for early recognition of the 
“deterioration” that they failed to detect. 

In the PICU Jones’ patients had a high incidence of 
unexpected hemorrhage on her shift, attributed to “dis- 
seminated intravascular coagulation” until it became ap- 
parent that surreptitious doses of heparin were given 
during the 3 to 11 pm shift. One attending physician, after 
watching a patient recovering from an episode of diarrheal 
dehydration come close to death from a sudden, uncontrol- 
lable hemorrhage that was stopped only by large doses of 
protamine, refused to permit the infant to remain in the 
PICU and demanded the still critically ill child be trans- 
ferred to a general ward. He went home well a few days 
later. 

Despite the suspicion of many nurses and physicians and 
two internal investigations, the hospital and medical school 
authorities not only failed to stop the killer but relieved 
the pediatrician in charge of the unit, accusing him of 
sloppy administration and “burn out.” Nurses who spoke 
out against Jones were “allowed” to resign. When things 
got too hot Jones accepted a job offer from a graduating 
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pediatric resident and was sent on her way with a letter of 
reference indicating that she was “loyal, dependable, and 
trustworthy.” The letter was composed by the nursing 
administrator for pediatrics and the head nurse of the 
PICU, both of whom had participated in the internal 
investigation and had engineered the displacement of Jones 
from their PICU by creating a policy that made it an “all 


. RN” unit. The soon-to-be banished PICU director, a 


handful of staff nurses, and one surgeon raised the alarm 
but the people in charge failed miserably to support them. 
Elkind offers plausible, and acceptable, reasons for each 
of these failures; they can be summarized as displacement 
of the best interests of the children with self-interest. 

The author’s effort to explain Genene Jones is in two 
parts: a description of her childhood (chapter 2) and a 
description (in the last chapter) of Munchausen-by-Proxy 
syndrome, The reader must reach his own conclusions 
concerning the relevance of the former; the latter deserves 
our undivided attention. 

Jones, described by her mother as a “pathological liar” 
and by a psychiatrist as having no psychiatric disease, cut 
through the protective barrier of caretakers with remark- 
able ease. 

Those of us who are responsible for protecting children 
cannot plead ignorance of the fact that some caretakers 
are evil. If there is anyone who remains incredulous, please 
read this book. 

Genene Jones is in a Texas penitentiary sentenced to 99 
years for the murder of an 18-month-old child. She is 
eligible for parole in 1990. There are pictures of Jones in 
The Death Shift. 

JAMES P. Kratinc, MD 

Children’s Hospital 

Washington University Medical Center 
400 S Kings Highway 

St Louis, MO 63110 
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Violent Death and Injury in US Children and Adolescents 


Katherine K. Christoffel, MD, MPH 


è Violence, including homicide, child 
abuse and neglect, and assault by peers 
and others, causes over 2000 deaths a 
year to US children aged 0 to.19 years. 
Homicide Is a leading cause of death for 
US children and adolescents, and so a 
major cause of years of potential life lost. 
Infantile and adolescent patterns of homil- 
cide are recognized: child abuse by par- 
ents characterizes the former; gunshots 
and other assaults by peers characterize 


' the latter. Nonfatal violent Injury is far 


more prevalent than the fatalities, Reliable 
estimates indicate that each year close to 
1 million female adolescents are sexually 
assaulted, and more than 1.5 million chil- 
dren and adolescents are abused by the 
adults responsible for them. Adolescents 
experience violent crimes at extremely 
high rates. Risk factors for violent injury 
are recognized. The most consistent in- 
clude male sex (except for sexual abuse) 
and urban residence. Despite the toll of 
violence, surprisingly little is known 
about its origins and means to prevent it. 
The only prevention approach that has 
been both well evaluated and of apparent 
benefit is the home health visitor for pre- 
vention of child abuse in infants of young, 
impoverished, unmarried primiparous 
women, Many other approaches are plau- 
sible, promising, and/or being implement- 
ed, and these require thorough trial and 
evaluation. Research on numerous as- 
pects of the precursors and correlates of 
violence against children is also needed. 
(AJDC. 1990;144:697-706) 


s attention to childhood injuries has 

increased in recent years, it has 
tended to focus on “unintentional inju- 
ries,” what used to be called “acci- 
dents.” “Intentional injuries,” including 
violence and suicide, are also leading 
causes of death and merit increasing at- 
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tention in years to come. This article 
reviews what is known about violent 
injury to US children and adolescents 
aged 0 to 19 years and presents data for 
1985. The violent injuries addressed in- 
clude child abuse and neglect (maltreat- 
ment by responsible adults), assault (by 
persons—strangers, peers, or others — 
not responsible for the victim), and ho- 
micide (death due to child abuse and 
neglect, or assault). It is divided into 
sections entitled “Background,” “The 
Situation in the 1980s,” “Prevention,” 
and “Research Needs.” In each, homi- 
cide is covered first. 


BACKGROUND 
Homicide 


The history of child murder goes back 
for millennia,’ yet the current problem 
in the United States is in many ways 
unique. When compared with children 
in other developed countries, United 
States children have atypically high 
rates of recorded homicide.”* Homicide 
was the only leading cause of childhood 
death in the US that increased during 
the three decades after World War IT 
and is among the leading causes of death 
in all childhood age groups (Table 1). 

These facts are particularly alarming 
in light of recent trends. Years of poten- 
tial life lost in the United States due to 
homicide rose by 44% between 1968 and 
1985, including a 93% increase in years 
of potential life lost due to firearm homi- 
cides.’ From 1975 to 1984, homicide 
rates increased in US infants, were sta- 
ble in 1- to 4-year-olds, and increased in 
5- to 14-year-olds (but decreased in 15- 
to 24-year-olds).” Consistent with this, a 
cohort effect is apparent in homicide 
trends: youth homicide rates are peak- 
ing at progressively earlier ages, al- 
though with successively lower peaks 
for successive population cohorts." 

Childhood homicides fall into two pat- 
terns, one “infantile,” and the other “ad- 
olescent” (Table 2).°°" “Middle-aged” 


children experience homicides of both 
types. Emerging subtypes of homicide 
include the assault of younger siblings of 


‘adolescents involved in gang and drug 


activity,” and the very small proportion . 
of infants who appear to die of sudden’ ` 
infant death syndrome (SIDS) but who. - 
may, instead, be victims of parental as- — 
phyxiation or other abuse or neglect, ”®  - 
Table 3 lists proved and likely risk faç- .. 
tors for child and adolescent homi- 
cide." Poverty (via its correlates) 
probably explains much of the risk asso- 
ciated with black race, as it does for 
adult homicide victims.“ 

Firearms are the leading means of 
homicide for victims aged 12 years and 
over.**** In addition, homicides ac- - 


. count for most firearm deaths in very 


early life and among adolescent and 
young adult blacks. The vast majority of 
firearm homicides involve handguns, 
and it is likely that this is true for fire- 
arm homicides of children and adoles- 
cents as well** (The New York Times. 
October 10, 1988:11; November 7, 
1988:7). TE 
Handgun homicide rates have in- 
creased fivefold during the last three 
decades, and between 1960 and 1980 the 
rate ofrise was fastest for children aged 
5 to 9 years.” Firearm homicide inci- 
dence rises abruptly as children ap- 
proach adolescence,” In a study of over 
12.000 homicides in Chicago between 
1965 and 1981, firearm involvement was 
highest for 15- to 19-year-old Latin male 
and female victims (84% and 91% of ho- 
micides due to firearms, respectively).* 


Assault 


When considering available data on 
nonfatal assaults, it is important to rec- 
ognize that reporting of assaults is in- 
complete and probably seriously so.” 
Actual incidence is therefore undoubt- 
edly higher than the figures indicate, 
even in studies designed to minimize 
underreporting. 
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Table 1.—Leading Categories of Causes of Death by Age: Children and Adolescents, 1985* 


Cause of Death 
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*Data are from reference 67. The rates are per 100000 population. A plus sign indicates a rate lower than the 10th leading category in age group. 
tThere are other categories with this same rate for this age group that are not in the top 10 causes for the other age groups. 
international Classification of Diseases, Ninth Revision (/CD9) codes 760 to 779. 


§/CD9 codes E800 to 949. 
CDY codes 740 to 759. 
(ICD9 codes 140 to 208. 
#ICD9 codes 390 to 448. 
**/CD9 codes 960 to 978. 
ttiCD9 codes E950 to 959. 


+t/CD9 codes 780 to 796 and 798 to 799 (includes sudden infant death syndrome, 798.0). 


§§/CD9 codes 320 to 322. 
II/CD9 codes 480 to 487. 
§ICD9 cade 038. 

##ICD9 codes 580 to 589. 
***ICD9 codes 280 to 285. 
tttiCD9 codes 490 to 496. 
tHICD9 code 493. 


Table 2.—Dominant Patterns of Violent Death: US Children and Adolescents 


Variable infantile 
Age, y <5 


Perpetrators 


Fatal circumstances 
neglect | 


Precipitation 


Parents, caretakers 
(disproportionately male) 


Beatings,* arson, burns, 


“Discipline,” neglect 





Adolescent 





>11 


Peers, acquaintances, gangs 
(disproportionately male) 


Gunshots,* strangulations, 
stabbings, hit and runs 


Arguments, crime 


*These represent the most common fatal circumstances for each age group. 


Nonfatal assaults by noncaretakers 
are estimated to be 100 times more fre- 
quent than homicides.’ Peer assaults in- 
clude those by siblings and those by un- 
related peers. 

Data concerning sibling assaults were 
collected as part of telephone surveys of 
two-parent households with children 
over age 8 years in 1976 and 1985.°" 
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They indicate that 80% of siblings en- 
gage in violent interactions each year, 
including some that are mild (eg, push- 
ing/shoving, 74%) and some that are se- 
vere (eg, threatening with a gun or 
knife, 0.8% to 3%). Sibling violence 
rates are highest for the youngest chil- 
dren and for boys (particularly those 
with brothers and without sisters). 


The highly publicized phenomenon of 
“missing children,” which frightens par- 
ents as well as school-age children, is 
constructed from figures that mainly re- 
flect teenage runaways and parent kid- 
nappings (by noncustodial parents).” 
Among the relatively few missing chil- 
dren who are victims of stranger abduc- 
tions (probably well under 1%), male 
children predominate.” 

Risk-taking behavior (use of alcohol 
and/or drugs, going to unprotected sur- 
roundings with new acquaintances, and 
hitchhiking) has been shown to contrib- 
ute to adolescent sexual assaults, which 
often occur at night and are in many 
ways characterizable as “date rapes.”™ 

Incidence data on nonsibling peer and 
stranger assaults to adolescents are 
available from the National Youth Sur- 
vey/Sexual Abuse Project® and from 
the ongoing National Crime Survey of 
the US Department of Justice.” Table 3 
shows risk factors for assault that have 
been identified in these two data sets. 

Data from the Sexual Abuse Project 
are based on interviews and concern “all 
forced sexual behavior involving con- 
tact with the sexual parts ofthe body” in 
asample of 12- to 18-year-olds. The data 
indicate that 5% to 7% of female adoles- 
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Table 3.—Violence Risk Factors: US 


Children and Adolescents. . 
HOMICIDE ASSAULT 
Established Sexual, all types 

Male (after age Female 

iy) Urban residence 

Black race 2 Delinquent 

Urban residence tehavicy, 

Poverty peers 
Possible Sexual, severe 

(adolescents) Older 

History of adolescent 

juvenile Black raca 
detention Poverty 

Low educational Crime 

level Unmarried 
Intoxication Male 
(drugs or Age 12-24 y 
alcohol) Black race 
Paverty 


Table 4.—Child Abuse Risk Factors: 
US Children and Adolescents 


Physical abuse 
Young matema! age 
Unwanted pregnancy 
Parental history of childhood family dis- 
turbance 
Foster care 
Poverty and its consequences 
Sexual abuse 
Femaie* 
Ages 6-7 and 10-12 y 
Parental absencet 
Parental discord 
Harsh, punitive, emotionally cold parent- 


ing 
Emotional distance from mother or father 
Ethnicity: Hispanic 

Neurobehavioral problems 





*Excess female risk is perhaps less than biased 
detaction suggests, 

+Parental absence varies by study: of mother and/ 
or father, because of work, or for extended periods. 

There is a reduced risk for Asians and Jews. 


cents (numbering 700 000 to 1 million) 
experience at least one sexual assault 
annually. This is 50 times the incidence 
recorded by the Federal Bureau of In- 
vestigation (FBI). More than 50% of the 
assaults reported involved verbal force, 
27% to 40% involved minimal physical 
force, and up to 15% involved beating or 
the presence of a weapon. Fewer than 
20% of offenders were unknown to their 
victims, and these were clustered 
among assaults on older victims. (Fam- 
ily member offenders were not identi- 
fied in these data.) Offenders were gen- 
erally dates or boyfriends, similar in age 
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to the victims, and often delinquent. Of- 
fenders reported that at the time of the 
assault, their friends, who were often 
intoxicated, were generally approving 
of the assaultive behavior. In follow-up 
interviews, negative reactions of vic- 
tims to assaults were least at 6 months 
and 1 year, particularly ifthe victim had 


successfully deterred the assault. Reac- ` 


tions of depression and fear of being 


alone were most common 8 years after’ 


an assault. 
Child Abuse 


During the last two to three decades, 
increased awareness of child abuse led 
to passage of reporting laws in all 
states. These have further heightened 
both awareness and understanding of 
this type of violence against children. It 
is now recognized that child abuse is the 
leading cause of homicide in the first few 
years of life, approximately 1000 deaths 
annually.” Recent analyses show that 
homicide is the leading type of i injury 
death affecting US infants.” 

The second National Incidence Sur- 
vey (NIS-2), sponsored by the National 
Center for Child Abuse and Neglect, 
sampled child abuse incidence for 1986 
and resulted in an estimate that 1.6 mil- 
lion US children were abused or ne- 
glected during that year.” -This is an 
increase of more than two thirds com- 
pared with 1980 data, due to increases of 
58% in reports of abuse (as opposed to 
neglect), reflecting a greater than 200% 
increase in sexual abuse reports. In- 
creased reporting mainly involved inju- 
ries of moderate (as opposed to high) 
severity presumed to be related to in- 


creased recognition of abuse. The ab- 


sence of an increase in severe and fatal 
cases may reflect falling rates of actual 
(as opposed to reported) abuse, which 
would be consistent with a 1985 survey 
finding that self-reports of severe abuse 
in two-parent households with children 
over the age of 3 years had declined in 
the preceding decade.” On the other 
hand, the lack of an increase in severe 
reports could reflect earlier complete 
recognition of severe abuse (only).” 

The NIS-2 documents that although 
child abuse deaths overwhelmingly af- 
fect very young children, nonfatal child 
abuse does not stop as children get old- 
er. Adolescents are frequent victims of 
abuse: most suffer multiple forms of 


abuse, and most were abused as chil- 
dren, even when the abuse was not rec- 
ognized until adolescence.” 

Reported risk factors for child 
abuse™® are listed in Table 4. Sexual 
abuse is not associated with race or so- 
cial class, and this presumably con- 
founds analyses that include sexual 
abuse along with physical abuse and ne- 
glect, which have been associated with 
poverty. Social isolation is a correlate of 
sexual abuse, but it is not clear if it isa 
cause or an effect. As more has been 
learned about child abuse and neglect, 
there has been increasing recognition 
that there are marked similarities, in- 
cluding social isolation, between homes 
in which children are at risk for abuse 
and homes in which they are at risk for 
unintentional injury." 


THE SITUATION IN THE 1980s 
Methods 


For homicides, the data presented 
are based on 1985 National Center for 
Health Statistics (NCHS)” and FBI* 
data; the former are based on death cer- 
tificates, the latter on police records. 


Using these sources, the true incidence 


of homicide is underestimated, as both 
exclude uncertain cases that exceed the 
certain cases in some age groups.” 

For nonfatal assaults, National 


` Crime Survey data for 1985 are used." 


The National Crime Survey is based on 
interviews with victims aged 12 years 
and over (and parent interviews for 12- 
to 13-year-olds) concerning, in order of 
decreasing severity, rape, robbery, as- 
sault, burglary, personal and household 
larceny, and motor vehicle theft. Re- 
ported incidents are recorded for the 
most serious crime involved. Specifical- 


‘ly excluded from data collection are 


murder, kidnapping, commercial bur- 
glary and robbery, gambling, swindles, 
con games, blackmail, and “victimless 
crimes,” ie, drunkenness, drug abuse, 
and prostitution. The data include many 
crimes not reported to police, and so are 
not included in crime data such as FBI 
reports: only 48% of the violent crimes 
included in the survey are reported to 
police, even for teenage victims. 

For firearm assaults, emergency de- 
partment utilization is estimated using 
1980 data from the Consumer Product 
Safety Commission (CPSC), which ex- 
clude duplicates” (1981 was the last year 
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Table 5.—US Child arid Adolescent Violence Mortality, 1985 


Homicide Deaths* 





Black 


White 


Homicide Rate per 100 000 
Populationt 


Black White 





Age, y Male Female Male 


Female Male 


Female 


Female Male 





<1 
Firearm 1 


All 


1-4 
Firearm 


All 


5-9 
Firearm 


Ali 

10-14 
Firearm 
All 

15-19 
Firearm 
All 

0-19 
Firearm 
All 


0.4 0.4 0.1 0.2 
16.3 10.5 3.7 4.3 


0.7 0.3 0.2 
6.3 19 1.6 


0.9 0.4 0.2 
2.3 0.7 0:7 


06 09 0.4 
17 1.4 0.9 


49 49 12 
10.3 7.3 27 


1.8 17 0.5 
3.0 1.7 





*The source is reference 67, data for the International Classification of Diseases codes E960 to E978. 
tThese data employ the 1985 Census estimates for population.” 
+Years of potential life lost (YPLL) are derived by as follows: YPLL= No. of deaths x (65 — median age in age group). 


that CPSC collected emergency depart- 
ment injury data on powder firearms). 
The data presented include visits for 
both powder and nonpowder firearm in- 
juries, and use the male-female ratio 
observed for the nonpowder firearms.” 


-The data presented are estimates of 


firearm injury visits due to assault (as 
opposed to unintentional or self-inflict- 
ed injury), assuming, conservatively, 
that assault is involved in 25% of firearm 
injuries for 0- to 4-year-olds, 50% for 5- 
to 14-year-olds, and 75% for 15- to 24- 
year-olds. Data presented for hospital- 
ization apply hospitalization rates from 
the CPSC data to the derived firearm 
assault visit estimates. 

For child abuse, NIS-2 data are 
used.” The major limitation of NIS-2 is 
that it omits abusive episodes not recog- 
nized by professionals, probably a large 
proportion of all abuse incidents.”" The 
NIS-2 data were categorized using two 
sets of definitions for abuse: original 
(more limited) and revised (more inelu- 
sive), For the tables presented, the re- 
vised definitions are used. 

For all results, US Census Bureau 
1985 population estimates are used to 
calculate 1985 population rates.” 
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Results 

Tables 5 through 7 present data on 
mortality incidence and morbidity esti- 
mated by medical care utilization and 
related to homicide, assaults, and child 
abuse and neglect. 

Mortality.—The FBI data for 1985 
indicate that 2227 children and adoles- 
cents aged 0 to 19 years were murder 
victims that year. Based on these num- 
bers, 12.7% of all US murder victims in 
1985 were in this age group, and homi- 
cide accounted for 0.5% of deaths of in- 
fants, 1% of deaths of children less than 
5 years of age, and 7.8% of deaths of 
those 5 to 19 years old. Sixty percent of 
the child and adolescent homicide vic- 
tims were aged 15 to 19 years and 23% 
were under age 5 years. 

According to NCHS data, there were 
2372 child and adolescent homicide 
deaths (black, white, and other: 1654 
male and 718 female) in 1985; of these, 
1296 (1055 male and 241 female) or 55% 
were due to firearms. Table 5 shows 
firearm homicide and all homicide 
deaths and death rates by age, race 
(black and white only), and sex for 1985, 
based on the NCHS data. 

Because homicide disproportionately 


YPLL+ 
Black White 


Male Female Male Female 


64 


1740 


2120 3339 
2915 5353 


24 288 
30 960 


18 336 
27 216 


24 377 
46 061 


27 570 
42 309 


affects blacks, it is not widely recog- 
nized that the majority of child and ado- 


. lescent homicides affect white victims. 


Homicide rates for male whites are 
highest in infancy (8.7 per 100 000) and 
the late teen years (15 to 19 years, 7.3 
per 100000), with the lowest rate for 
the 5- to 9-year-old age group (1.4 per 
100 000). The pattern for female whites 
is similar to that for male whites, but 
there are some noteworthy differences. 
The infant rate is higher, but all other 
rates are equal or lower. Firearms ac- 
count for a higher proportion of female 
than male homicides for white victims 
under age 1 year (5% vs 3%), but a lower 
proportion thereafter. 

Although more than half of all homi- 
cide victims are white, black homicide 
rates far exceed those for whites. Black 
male homicide rates are much higher 
than white male rates: about four times 
higher in infancy, about: three times 
higher in the 1- to 4-, 5- to 9-, and 10- to 
14-year-old age groups, and more than 
six times higher in the 15- to 19-year-old 
age group. As is the case for whites, 
black male rates are highest in infancy 
(16.8 per 100000) and the late teen 
years (46.4 per 100 000). The black fe- 
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Table 6.— Incidence Estimates: 
Assault and Child Abuse 


Age, y All Male Female 


Violent Crime* 
54.1 72.2 35.3 





12-15 


16-19 67.2 87.8 46.3 
Child Abuse and Neglectt 
6.3 Ess gaa 


3-5 10.0 
6-8 15.6 
9-11 15.1 
12-14 22.6 
15-17 27.5 


0-17 
All abuse 10.7 


Sexual abuse 2.5 
All neglect 15.9 


*The data are rates per 1000 population. Violent 
crime includes completed and attempted rape, 
robbery (with and without injury), and assault (ag- 
gravated and simple).* 

+The data are rates per 1000 copulation.’ 





male homicide rate is the same as or 
lower than the black male rate at most 
ages: 35% lower in infancy, very slightly 
higher for ages 1 to 4 years, equal for 
ages 5 to 9 years, and almost 75% lower 


for the 10- to 14- and 15- to 19-year-old - 


age groups. Black female homicide 
rates are two to four times higher than 
white female rates. Firearm homicides 
account for a lower proportion of homi- 
cide for female blacks compared with 
male blacks (except for infants and 5- to 
9-year-olds). Black female homicide 
rates are higher than white female rates 
by factors of two to four. 

Years of potential life lost due to ho- 
micide of children and adolescents are 
shown in Table 5. More than half of male 
homicide years of potential life lost and 
almost one third of female homicide 
years of potential life lost are due to 
firearm homicides. 

Morbidity. — National Crime Survey 
data emphasize the extreme vulnerabil- 
ity of adolescents to assault. Overall 
rates by age are presented in Table 6. 
For most categories of violent crime, 
the highest rates are for 16- to 19-year- 
olds, followed by 20- to 24-year-olds and 
then 12- to 15-year-olds. For simple as- 
sauit, the rate for 12- to 15-year-olds is 
the highest; for assaults with weapons, 
the 12- to 15-year-old rate is second only 
to the 16- to 19-year-old rate; for com- 
pleted and attempted rape and for ag- 
gravated assaults, the rate for 12- to 15- 
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Table 7.—Morbidity: Estimates of Medical Care Utilization for Firearm Assaults* 


No. of Emergency 
Age, y Department Visits 
0-4 
Male 357 


Female 178 


5-14 
Male 


Female 


18-24 
Male 


Female 





No. of 
Hospitalizations 





45 
23 


626 
133 


*The data are for all races. See text for assumptions. The rates are per 100 000 US population. 


year-olds is fourth highest compared 
with all age groups. Male crime victim- 
ization rates exceed female rates by 
about 2:1. Victims and offenders tend to 
be of the same age. The youngest vic- 
tims, 12 to 15 years old, are least likely 
to be victimized by strangers. Adoles- 
cent victims have the lowest proportion 
of crimes reported to police and the low- 
est proportion of injuries medically at- 
tended. Table 7 shows medical care 
utilization estimates specifically for 
firearm assaults, based on CPSC data. 
The NIS-2 included victims of sexual, 
physical, and emotional abuse, and 
physical, educational, and emotional ne- 
glect. More than half of all cases were 
due to physical abuse, and more than 
one third of the neglected children suf- 
fered physical neglect. Physical abuse 
exceeded sexual and emotional abuse at 
all ages, with rates for the latter two 
quite close (<8 per 1000) until age 11 
years, after which emotional abuse ex- 
ceeded sexual abuse (at age 12 to 14 


years, 5.5 per 1000 vs 2.9 per 1000). . 


Table 6 shows child abuse incidence esti- 
mates from NIS-2 by age and sex. 
Costs.—The financial costs of nonfa- 
tal violent injury include those of medi- 
cal care, legal and social investigations, 
and interventions. The latter may in- 
clude supportive services to the family, 


` rehabilitative services, or, in some in- 


stances, long-term institutional or fos- 
ter care placement due to severe sequel- 
ae and/or family problems. The costs of 
fatal violence include, as well, forensic 
investigations and the years of potential 
life lost by the victims. Estimates are 
available for some of the dollar costs for 
specific types- of violent injury, but 
these usually do not apply specifically to 
children and adolescents.”” Medical 
costs have been estimated for the ex- 


amination of nonhospitalized child 
abuse victims—approximately $195 per 
examination during 1984 and 1985"; and 
for hospitalized child firearm injury vic- 
tims, $8154 per child during 1980 to 
1989.” 

Estimates of national cost cannot be 
firm, as actual costs will reflect choices 
made in the management of the injured 
children and their medical needs; these, 
in turn, reflect variably available evalu- 
ation and management options. Fur- 
thermore, the basis for choices between 
higher and lower cost management op- 
tions reflect factors beyond availability 
and acute management, eg, the pres- 
ence of rib fractures in a child whose 
injuries may be due to abuse may not 
affect acute surgical management but 
can be critical to the legal proceedings 
necessary to prevent further injury. 
Cost-effectiveness analyses related to 
programs for prevention or treatment 
of violence are also difficult, not only 
because they must make assumptions 
about the availability and advisability of 
specific courses of action, but also be- 
cause fiscal costs of violence are dwarf- 
ed by lifelong consequences to the chil- 
dren and their families. Permanent 
sequelae may include physical and/or 
mental disability and long-lasting psy- 
chological and behavioral conse- 
quences. Although many studies are 
consistent in the types of consequences 
they report, most are plagued by sam- 
pling problems and retrospective de- 
signs. As a result, conclusions about the 
incidence of sequelae are uncertain. 


PREVENTION 


Table 8 lists options for primary and 
secondary prevention for each of the 
three types of violence. While none of 
these options is of proved efficacy, each 
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Primary Prevention 





Gun control 
Reduce toy gun play 


resolution, and guns 
Gun safety education 










Parent aids 
Ecologic support _ 
Parenting education 
Parental stress relief 
Child self-protection 
Child education regarding child development 
Legal proscriptions of certain behaviors 





is promising. Interventions are divided 
into primary preventions, which gener- 

ally need to be aimed at whole popula- 
` tions or subpopulations and which have 
the potential to reduce incidence rates, 
and secondary preventions, which can 
ameliorate the effects of injury and/or 
reduce recurrence after injury has oc- 
eurred. Primary prevention is the only 
prevention possible for injuries with fa- 
tal outcome. 


Homicide and Assault 


Primary Prevention. —As there has 
been no success in the quest to identify 
risk factors that reliably differentiate 
between families at risk for fatal as op- 
posed to nonfatal child abuse,"”” pri- 
mary prevention of child abuse and of 
homicide in early childhood are the same 
task. The appropriate prevention ap- 
proaches are therefore those outlined 
below for child abuse. Because young 
caretakers and males are among those 
‘who fatally abuse very young children, 
these groups must be included in child 
abuse prevention programs aimed at 
potential perpetrators. 

Preadolescent and adolescent homi- 
cide tends to occur when youngsters are 
assaulted in situations from which they 
are ill prepared to escape. This applies 
not only to sexually assaulted girls, a 
familiar context for this idea, but also to 
boys involved in gunfights and other 
violent encounters. Training in self-pro- 
tection may be both feasible and lifesav- 
ing for children after the early primary 
grades. 
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Table 8.—Violence’Against Children and Adolescents: Possible Prevention 
Approaches 


Assault 


Peer-/school-based education on drugs, conflict 


Child Abuse and Neglect 








Secondary Prevention 





Restrictive licensure for guns 

Aftercare for assault victims 
Peer-/schaal-based education 

Metal detectors 

Liability suits against gun manufacturers 







Parent aids 





Ecologic support 
Parenting education 
Parental stress refief 
Foster care 
Psychotherapy 

Legal testimony methods 








Police patrol is a logical deterrent to 
assault. It remains unproved, however, 
because such a large proportion of as- 
saults are “among friends,” A police ap- 
proach is most likely to be effective for 
specific kinds of assault, including those 
in bars and among strangers on the 
street.” 

Because guns are used in most 
homicides, gun use must be addressed 
in homicide prevention. Baker et al” 
have summarized the stages in fire- 
arm use at which prevention can be 
approached: manufacture/importation, 
sale/transfer, possession, and use. Sale 
and use are most often regulated. Incon- 
sistencies among local jurisdictions 
make it difficult to assess the efficacy of 
these regulations in controlling firearm 
violence. It is clear that current regula- 
tions do not suffice. 

There is reason to believe that 
increased gun control would, particu- 
larly if consistent in contiguous locales, 
lead to lowering of firearm deaths and 
injuries, including homicides and as- 
saults. Regional handgun ownership 
parallels the proportion of homicide 
involving firearms.“” Furthermore, 
handguns are more efficient deadly 
weapons than the usual alternatives 
(fists and knives).”* There is no evi- 
dence that local handgun control ordi- 
nances have led to increased firearm 
injury, as opponents have claimed, and 
there is some evidence to suggest that 
they may be associated with lowered 
rates of such injury.”* A recent study 
compares Seattle, Wash, and Vancou- 





ver, Canada—a city without gun control 
to one with strict gun control-—-demon- 
strating risk increased sevenfold for as- 
sault and fivefold for homicide in the 
uncontrolled city, with the increased 
risk due to firearm assaults and homi- 
cides.“ 

Options for increased gun control in- 
clude stiffer penalties for firearm vio- 
lence, prohibition of high-risk groups 
from owning guns (eg, the very young, 


alcoholics, mental patients), permissive 


licensing, registration, restrictive li- 
censing, and bans.” Possibilities for leg- 
islation arise at the local, state, and fed- 
eral levels.“* Restraints at the point of 
manufacture/importation could include 
design requirements that would reduce 
the ease of intentional or unintentional 
use of handguns, eg, through built-in 
safety devices and means to quickly as- 
certain if a gun is loaded.” Opinion sur- 
veys over the last three decades have 
consistently shown support for in- 
creased gun control, even among a ma- 
jority of gun owners.” Background 
checks (as a condition for the purchase 
of firearms) are likely to have limited 
effect, as in most locales most firearm 
homicides generally result from sponta- 
neous acts of passion rather than from 
an identifiable pattern of criminal or de- 
ranged behavior. 

Other primary prevention approach- 
es for firearm assaults are being devel- 
oped based on the observation that 
handgun use may be the “end-stage con- 
dition” of a gun use habit that is ac- 
quired in childhood, in part via “train- 
ing” in the use of realistic toy guns.” 
Proliferating local ordinances to reduce 
the availability of realistic toy guns have 
generally been motivated by the danger 
toy guns pose when they are used in 
crimes or mistaken for real guns in the 
hands of playing children (The New 
York Times. August 5, 1988:22); these 
ordinances may also affect adolescent 
gun use in the future. 

The media image of gun use may, like 
gun play, promote adolescent comfort 
with and casual use of guns. Gun use on 
television and in movies could be a focus 
for popular education efforts promoting 
gun safety. 

Educational approaches to the prima- 
ry prevention of firearm injury have 
been proposed, including pediatric an- 
ticipatory guidance* and school-based 
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programs on the dangers of guns. The 
anticipatory guidance approach has not 
been evaluated. 

Cognitive approaches aimed at young 
children may be counterproductive, as 
safety gains are likely to be minimal and 
any decreased adult vigilance, based on 
the presumption of such gains, hazard- 
ous. Peer-oriented approaches during 
adolescence make much more sense but 
have not yet been evaluated. 

Secondary Prevention. —Among 
the interventions that are needed for 
secondary prevention of nonfatal as- 
sault are referral at the time of injury 
for suitable counseling, drug rehabilita- 
tion, and/or social support. Such inter- 
vention would be comparable with that 
provided to those who attempt suicide 
but would be tailored to the assault situ- 
ation.” 

School-based programs targeted at 
high-risk students, eg, those who live in 
areas where guns are prevalent or at- 
tend schools in which gun carrying oc- 
curs, can be a kind of secondary preven- 
tion. Applying a passive prevention 
strategy, some schools are installing 
metal detectors (The New York Times. 
November 7, 1988:7). 

Legal approaches to secondary pre- 
vention are also promising. Epidemio- 
logic evidence that handguns 
are unreasonably dangerous to society as a 
whole and to their owners . . . form a body 

. of evidence available to the plaintiff’s 
trial lawyer in a handgun product liability 
lawsuit. Such lawsuits, which will impose the 
same level of responsibility on handgun man- 
ufacturers as is imposed on other product 
manufacturers, can lead to a reduction in 
handgun fatalities.” 


A forum on children and firearms was 
held in 1989 under the sponsorship of 
the American Academy of Pediatrics 
and the Henry J. Kaiser Family Foun- 
dation. The forum’s report summarizes 
the factors affecting firearm injuries to 
children and approaches to reducing 
these injuries. 


Child Abuse 


Primary Prevention. — Primary pre- 
vention of child abuse is the only ap- 
proach that will reliably prevent ir- 
reversible damage to children and 
families. Studies suggest that home 
health visitors can, by providing sup- 
port and parenting education to par- 


AJDC—Vol 144, June 1990 


ents, successfully reduce the incidence 
of child maltreatment. In one semirural 
study, 2 years of weekly (prenatal and 
postnatal) home visiting was compared 
with three alternative interventions: 
prenatal visiting only, free transporta- 
tion to health clinic visits, and aregimen 
of postnatal screening and diagnostic 
testing.” When compared with the oth- 
er conditions, home visiting was shown 
to be effective in unmarried and impov- 
erished primiparous mothers under 19 
years of age, as evidenced by “official 
maltreatment” rates more than 75% 
lower, more positive maternal descrip- 
tions of the infants, virtual absence of 
spanking of 6-month-olds, and an emer- 
gency department visit rate almost 50% 
lower. A similar program (which was, 
however, uncontrolled) suggested that 
shorter home visitor interventions may 
be effective in lower-risk families.” 
Based on the increasingly accepted 
concept that child maltreatment is the 
outcome of many interacting factors 
that affect parental capabilities and 
stress, the ecological view of child 
abuse” and multifactorial interventions 
are proposed that would increase paren- 
tal knowledge and skills concerning the 
management of difficult childhood beha- 
viors and life situations. These may in- 
clude drop-in centers for relief at times 
of stress, mobilization of social support 
services (eg, accessing entitlement pro- 
grams, dealing with the telephone and 
gas companies), legal assistance, and 
counseling services.” In many states, 
tax-based children’s trust funds are now 
used to fund a variety of child abuse 


prevention efforts, with state funds . 


matched by federal money.” 

For effective primary prevention, it 
may be necessary to teach essentials of 
child development and child care to the 
next generation of parents, ie, today’s 
children. It is possible that doll and role 
playing by children in the early school 
years would help to provide them with 


` an automatic repertoire of safe and ef- 


fective behavior skills to deal with try- 
ing child care circumstances in their 
own futures. 

Primary prevention at the societal 
level is recommended by many, in view 
of the association of poverty and other 
adverse social indicators with abuse. 
Although it does appear to be feasible to 
reduce risk in high-risk subpopulations, 


the greatest reductions in child abuse 
incidence are projected for societal level 
changes (eg, income redistribution, 
eliminating poverty).” Cross-cultural 
studies suggest that changes in poten- 
tially dangerous child-rearing prac- 
tices, such as spanking, may be altered 
by legal proscription, but the effects do 
not appear to generalize to other, more 
violent behaviors.” In this country, ex- 
perimental societal level interventions, 
such as media campaigns to increase 
general knowledge of child develop- 
ment, have not been evaluated. 

Prevention programs aimed specifi- 
cally at sexual abuse have proliferated 
in recent years, Most focus on training 
of grade school children in self-protec- 
tion knowledge and skills.” Evaluations 
have shown that the programs do in- 
crease knowledge at least transiently, 
particularly for older children and for 
children who actively participate in the 
training program (eg, role playing as 
opposed to just reading a comic book or 
viewing a movie). The programs are 
most effective in conveying what abuse 
is and the notion that adults are not as 
trustworthy as the children had 
thought; they are least effective in 
teaching the ideas that familiar adults 
can be agents of abuse and that children 
should not blame themselves if they are 
abused. The programs have had less 
consistent effects on behavior than on 
knowledge, but do appear to increase 
one important self-protective behavior: 
conversation, particularly with par- 
ents, concerning sexual abuse. They 
may also increase anxiety, a negative 
effect.” 

Secondary Prevention.—Many of 
the approaches described for the prima- 
ry prevention of child abuse are also 
used for secondary prevention in the 
care of abused children and their sib- 
lings (eg, parenting and child assertive- 
ness training). In addition, removal of 
children from abusive homes, with 
placement in short- or long-term foster 
care, is utilized in some cases. The effi- 
cacy of foster care in preventing sequel- 
ae of abuse is far from clear,” and fos- 
ter care has many adverse features, 
including the often repetitive disruption 
of foster children’s affective ties. An 
educational/training program, which 
was based on a social learning model for 
behavior modification, reduced foster 
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placement frequency in less severely 


disturbed families in which it was tried, — 


suggesting that parenting education 
can sometimes be effective in secondary 
prevention of child maltreatment.” 

Primary prevention programs for 
sexual abuse also have a secondary pre- 
vention component when they increase 
disclosure of abuse, facilitating needed 
changes in the childs life situation.” 
Sexual abuse.treatment is aimed at re- 
ducing sequelae, and so is a secondary 
prevention approach. Such treatment 
involves stabilization, baseline assess- 
ment, anxiety reduction via ventilation 
and relaxation training, altering attri- 
bution of responsibility, explaining the 
offender’s behavior, teaching skills to 
evaluate situations and personal needs, 
review of basic sexual knowledge, and 
rehearsal of behavior management 
strategies.” However, no clinical out- 
come studies have demonstrated effica- 
ey. 100 

Recent legal and technological ad- 
vances have made it possible for chil- 
dren to testify in abuse cases by means 
of private conference or videotape, 
which may reduce the secondary trau- 
ma of these hearings to children.™ 


RESEARCH NEEDS 


As the problem of violence in child- 
hood and adolescence continues to 
grow, it is not surprising that numerous 
research needs can be identified. These 
are summarized in Table 9. 

Particular priority should be given to 
studies of primary prevention, replica- 
tion of studies that suggest that a pre- 
ventive intervention is effective, and 
data needs that can make surveillance 
and prevention research as fruitful as 
possible, Coordination of research and 
development of research on morbidity 
must become research priorities as 
well, since development of research 
concerning violence to children has been 
hampered by the fact that the various 
aspects (eg, child abuse and firearm in- 
jury) have been studied in virtual isola- 
tion from each other, and by a focus on 
the minority of injuries that result in 
fatality. Integration of the related re- 
search areas should be promoted by 
adoption of a common terminology for 
violent injury research, which was de- 
veloped at the 1989 Conference on Defi- 
nitions for Childhood Injury Research, 
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Table 9.— Violent Injury to US Children and Adolescents: Research Needs 


Cross-cutting Issues ` 

Subgroup analyses by narrow age groupings and other variables 

Intervention typology (eg, primary vs secondary, behavior enhancing or restraining® 

Information on nonvictims® 

Details on circumstances (eg, who was doing what with whom and under what circumstances?) 

Analysis of relationship, if any, of violence to family disruption* 

Information on prevalence of deranged and stranger perpetrators™..°7 

Analysis of reasons for regional differences in violence rates* 

Analysis of how poverty increases risk (possibilities include crime, hopelessness, crowding, 
substance abuse, lack of policing, family dissolution) 

Relationship between child abuse and adolescent peer violence™ 

Discrimination between increased incidence and Increased recognition when surveillance 
indicates rising rates 

Interpersonally sensitive data-gathering methods’ 


Assault 

Analysis of effects of firearm ordinances at federal, state, and local levels, involving toy guns, 
nonpowder firearms, handguns, long guns, and assault weapons 

Information on development of behaviors involved in firearm use 

Evaluation of gun safety educational efforts 

Survey of gun owners who favor gun control as to what approaches they prefer 

Origin of firearms used in assaults 

Prevalence and types of firearms in homes, correlates of possession, and access by children and 
adolescents 

Exploration of possible needs for improvements in acute management of young firearm injury 
victims? 

Analysis of cohort effects in homicide rates? 

Evaluation of educational interventions to promote nonviolent contlict resolution (The New York 
Times. August 5, 1988:22) 

Risk assessment beyond demography (eg, alcohol use by perpetrators, victims) 

Information on victim-perpetrator relationships in sexual assault and adolescent assault/homicide 


Child Abuse : 
Clear goals: lower incidence vs lowest severity vs more mild sequelae vs all of these% 
Standard definitions 
Replication of home visitor interventions, with subgroups of adequate size* 
Evaluation of sexual abuse prevention training programs, particularly as to effects on behavior* 
Case-control study of fatal and nonfatal protective service cases: can optimal case management 
approaches be identified? 
Prospective, detailed evaluation of various intervention and prevention approaches for child 
abuse* 
Adequate funding of interventions and research* 
Analysis of risk factors and how they increase risk 
Relationship of sexual exploitation of women and sexual abuse of girls 
Information on sequelae of abuse carefully distinguishing these from consequences of correlates 
of abuse"! 
Information on early experiences of abused adolescents 
More detailed information on sexual development 














































*These research needs are discussed in the text. 


held by the National Institute for Child 
Health and Human Development (re- 
port in preparation). 

Multivariate analytic approaches that 
take into account the multiplicity of rel- 
evant factors contributing to the occur- 


Cross-Cutting Issues 


Atatime when one third or more of all 
children live in single-parent families or 
stepfamilies, the role of family disrup- 
tion and reformation in risk for violence 


rence and outcomes of violent encoun- 
ters are needed. Because of the 
extremely high risk for black children 
and adolescents, priority should also be 
given to interventions and research in- 
volving this subpopulation. Perhaps the 
first question that needs to be answered 
is how the high rates of violence affect- 


. ing black children and adolescents are 


related to poverty.’ 

A few of the items in Table 9 require 
amplification, even in this brief discus- 
sion of research needs. Other items are 
referenced to longer discussions. 


requires scrutiny. Studies that have im- 
plicated stepfathers as a risk factor for 
sexual abuse were done at a time when 
disrupted families were less prevalent 
and generalization to the present era is 
not clearly possible.” If such disrup- 
tions are found to be associated with 
risk, the mechanisms must be clarified; 
possibilities include exposure to perpe- 
trators, supervision, psychological fac- 
tors associated with moving, and paren- 
talloss. 

It is not yet known if regional differ- 
ences in child care, firearm use, curfew, 
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and related factors (eg, laws, cultural/ 
religious customs) are tied to known re- 
gional differences in violence. It is par- 
ticularly important to learn if communi- 
ty provision of safe environments for 
children, and/or of sanctions for endan- 
gering children, affect injury inci- 
dence. 


Child Abuse 


Because controlled studies suggest 
efficacy, replication of home visitor in- 
terventions with careful assessment of 
various outcomes (including abuse, ne- 
glect, and survival) must be a high pri- 
ority. In such research, sample size 
must be adequate for analysis of sub- 
group effects in subgroups defined by 
maternal and paternal age, race, parity, 
history (eg, of child abuse or foster 
care), marital and social status, and sub- 
stance abuse.” 

Farther assessment of sexual abuse 
prevention training programs for chil- 
dren should receive priority as well. In- 
formation is needed on the facets of 
training that predict improvements in 
behavior. Likely factors include the de- 
sign of the program (active vs passive), 
age and sex of the children targeted, 
duration of the programs, and frequen- 
cy of reinforcements (“boosters”). Out- 
come measures should include those re- 
lated to both primary and secondary 
prevention, including long- and short- 
term cognitive and affective changes in 
both actual (playground and disclosure) 
and role-playing behaviors, and abuse 
incidence. Effects on molester behavior 
also bear study as an outcome mea- 
sure.” 

Better, more detailed, and more pro- 


spective analysis is needed to clarify the - 


outcomes of the wide range of interven- 
tions and preventive approaches for 
child abuse: we need to know which are 
effective, which bear further develop- 
ment, and which, if any, are without 
merit or even harmful. ™™™" In planning 
such studies, it must be recognized that 
the value of current interventions can 
never be adequately assessed without 
study of their efficacy when funded at 
the level that child protection and social 
service agencies request but never get. 
Adequate funding for the task to be 
done is a necessary prerequisite for ac- 
curate evaluation. 
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CONCLUSION 


In this diseussion of violent injury to 
children and adolescents, what remains 
to be learned and done overwhelms 
what is known and accomplished. The 
overriding unanswered question is this: 
when will control of the violence become 
a national priority? When it does, there 
will be hope that violence may some day 
join measles and pneumonia on the list 
of continuing problems that are, howev- 
er, no longer leading causes of childhood 
morbidity and mortality. 

This work was supported in part by the Certers 
for Disease Control, Atlanta, Ga (purchase order 
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Machines and Microbes 


Still Serious Hazards to Youths on the Farm 


K. Hable Rhodes, MD; Stephen R. Brennan, DO; Hamlet A. Peterson, MD 


griculture is the only industry in the 

nation in which children are allowed 
to work and play around dangerous ma- 
chinery. In most nonagricultural indus- 
trial situations, great advances have 
been made in eliminating or decreasing 
occupational hazards largely through 
agencies, employees, or unions. Such 
regulatory mechanisms are not in oper- 
ation for the farmer, however, and 
farms with fewer than 11 nonfamily em- 
ployees are still not within the jurisdic- 
tion of the Occupational Safety and 
Health Administration.’ Furthermore, 
the prohibition of activities around farm 
machinery declared hazardous by the 
Secretary of Labor for minors younger 
than 16 years does not apply to youths 
on farms operated “by their parents or 
by persons standing in the place of their 
parents on farms owned or operated by 
such parents or persons.” 

In a recent comprehensive review of 
all injury death certificates for children 
aged 0 to 9 years in two states with large 
rural populations, Wisconsin and Illi- 
nois, mean annual farm-related injury 
death rates were 3.2 per 100 000 in Wis- 
consin (62 deaths) and 1.5 per 100 000 in 
Illinois (32 deaths).* Moving machinery 
caused injury in approximately 55% (52) 
of all deaths. Such information is very 
useful, especially since the elimination 
of data on agriculture-related fatalities 
in persons younger than 14 years by 
the National Safety Council in 1981. 
Such exclusion underestimates the se- 
verity of farm-related accidents among 
youths. 
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Morbidity rates for farm machine-re- 
lated injuries among youths also are un- 
derestimated because farms are not 
subject to the federal injury reporting 
regulations that govern most work- 
places. Even so, all available informa- 
tion paints a picture of the family farm 
as a dangerous place for youngsters, 
and farm machines present some of the 
most serious hazards.” A report on “ru- 
ral injuries” by a committee of the 
American Academy of Pediatrics’ stat- 
ed that “on farms the highest rate of 
injury is found in young people 10 to 19 
years of age.” The committee warned 
that many types of farm machines are 
especially dangerous when operated by 
persons in this young or inexperienced 
age group because safety devices are 
frequently removed or circumvented. 

Hospital-based reports have impli- 
cated farm equipment as the cause of 
the majority of injuries that require hos- 
pitalization.*° Some of the hazardous 
pieces of farm equipment described in 
the article by Brennan et al’ are tractors 
(or their attachments such as power 
takeoffs, conveyer belts, and chains), 
hay balers, manure spreaders, pitch- 
forks, corn rollers, combines, silo un- 
loaders, gravity wagons, and augers 
(Figs 1 and 2). 

Emergency treatment to salvage 
torn, mangled limbs may be just the 
beginning of a painful series of orthope- 
dic and plastic surgical procedures that 
a youth must endure after injury by 
farm machinery that amputates limbs 
or penetrates soft tissue and bone. In 
these injuries, blood supply is lost and 
foreign material and microbes from the 
farm environment are ground into the 
tissues (Fig 3). In the case of injuries 
caused by farm machines, the so-called 
incubation period—the time it takes for 
the bacteria inoculated into tissue that 


is normally sterile to reach a number at 
which there is clinically apparent infec- 
tion, compromised function, and inva- 
sion into contiguous tissue—is relative- 
ly short because of the considerable size 
of the inoculum, the extent of devital- 
ized tissue, and the potential virulence 
of the organisms. Multiple débride- 
ments (mean of five to six) and the need 
for general anesthesia and hospitaliza- 
tion to administer parenteral antibiotic 
therapy add to the morbidity and ex- 
pense.* Infection is more likely in 
wounds that have been open for a pro- 
longed period, which is often the case in 
major farm injuries. Initial treatment is 
usually by one of the victim’s relatives in 
a barnyard or out in a field, with delays 
in obtaining necessary surgical care. 
The limited number of family physicians 
who practice in rural areas coupled with 
the advent of regional clinics contribute 
to delays. The farm family is often far 
removed from emergency medical assis- 
tance, in contrast to the families in more 
urban settings. 

Breaks in the skin, soft tissue, and 
bones caused by a penetrating, grinding 
object, such as a corn auger, often rep- 
resent the visible end of deep gouging 
wounds and multiple narrow fissures. 
Such injuries may not be completely 
cleared of microbially infected tissue 
initially because of the limitation of sur- 
gical accessibility. The degree of injury 
and the location of the wound dictate the 
extent of surgery necessary to repair 
vessels and nerves and to remove ne- 
crotic tissue heavily colonized with for- 
eign material that includes soil, plants, 
and excrement. It may not be possible 
to completely excise a contaminated 
tract. Despite the best efforts to dé- 
bride an area, microbes may be left be- 
hind in the contiguous viable tissue, and 
long-term intravenous antimicrobial 
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Fig 1.—A common farm machine that causes serious injuries. The auger consists of a sharp 


screw-type blade inside a cylinder that moves corn or grain up into a storage bin. 
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Fig 2.—Close-up view of an auger blade covered by a shield. Some protective shields are 
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removed to speed the flow of grain. Augers designed 20 to 30 years ago, without a shield or with 


aremovable shield, are still in use. 


therapy may be necessary. 

The costs involved in the hospital care 
of individuals with serious farm injuries 
make it difficult to understand why safe- 
ty and prevention have not received 
more aggressive medical and legislative 
interest. Physicians may be in a unique 
position to promote more safety-con- 
scious practice in individuals living and 


708 AJDC—Vol 144, June 1990 


working on farms because of our knowl- 
edge about the gruesome consequences 
of farm injuries and the frequency of 
their occurrence in children. As pedia- 
tricians, we can continue to denounce 
the lack of adequate safety standards 
for protecting children on the farms, 
and we can encourage more participa- 
tion by others—safety specialists, edu- 


cators, agricultural engineers, legisla- 
tors, and farm machine manufacturers. 
The goals would be to prevent farm inju- 
ries and to help provide optimal emer- 
gency and long-term medical care when 
they do occur. 

Prevention of farm injuries requires 
education that is appropriate for age. 
The typical farm in the United States is 
still a family operation; therefore, all 
members, including children, should re- 
ceive adequate safety instruction. Too 
often, youths are unaware of the poten- 
tial dangers of farm machines and are 
expected to operate them with meager 
instruction. Although older children 
may be assisting with the operation of 
farm machines, younger children play- 
ing nearby simply may be attracted to 
the machine out of curiosity, only to find 
their clothing or a body part rapidly 
entangled. In a report by two Manitoba 
(Canada) surgeons’ of a 6-year review of 
auger accidents in which 23 children 
sustained major injuries resulting in the 
amputation of 17 limbs, 18 of the chil- 
dren were playing, not working, in the 
vicinity of the equipment. Although 
manufacturers of farm equipment in the 
United States are now under more 
stringent regulations to provide safe 
equipment for the farm, machines de- 
signed to last 20 to 30 years are still in 
operation, and many of them have no 
safety features at all or their safety fea- 
tures have been removed. 

Swanson et al’ speculate that the 
worsening economic situation of farm- 
ers has exposed more farm youths to 
farm machine accidents. Farmers often 
depend on older children as operators of 
farm machines. Younger children may 
receive less than optimal supervision at 
their play because the farmer's spouse is 
employed outside the home to supple- 
ment the income. Education about the 
potential dangers of farm machines may 
be the key for responsible action among 
those who supervise children at play. 

There are signs of a new concern for 
the welfare of children on the farm. In 
an effort to obtain better documentation 
of farm injuries, which experts believe 
are increasing among children, the New 
York Center for Agricultural Medicine 
and Health in Cooperstown, NY, is sur- 
veying farm families to gather informa- 
tion on injuries in children. A National 
Farm Medicine Center in Marshfield, 
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Fig 3.—Leg of a 4-year-old girl after entanglement in an auger. Left, Popliteal artery and vein 
were transected in the proximal wound. Posterior tibial artery, vein, and nerve were multiply 
divided and avulsed in the distal wound. Right, Lateral roentgenogram of the same leg shows a 
compound comminuted fracture of the mid portion of the left tibia and fibula and a comminuted 
fracture of the distal left femur with epiphyses displaced and the fracture extending into the joint. 
Extensive soft-tissue damage and inoculation of microbes from the farm environment resulted in 
serious infection. 


Wis, has made available a farm accident 
video series for the classroom in an ef- 
fort to teach the correct handling of ma- 
chinery and the appropriate responses 
to accidents. A private clinic in La 
Crosse, Wis, has instituted a farm safe- 
ty course for high school students at 
their institution and has reported “en- 
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thusiastic participation. 

In addressing the issues of rural inju- 
ries, the Committee on Accident and 
Poison Prevention’ of the American 
Academy of Pediatrics is encouraging 
the development of regional trauma 
centers “to improve emergency care, 
medical assessment, communication, 


and access to facilities for children and 
adolescents residing in rural areas.” 
Legislated safety standards and inspec- 
tion systems are recommended as well. 

Economic factors must be addressed 
in our efforts to limit farm injuries and 
their complications, such as infections 
and long-term musculoskeletal disabil- 
ities. Despite the fact that farmers ex- 
perience a burden of occupational inju- 
ries far in excess of their numbers, 
agriculture receives less than 0.5% of 
federal resources for occupational safe- 
ty and health.” If a large portion of ex- 
isting federal funds for occupational 
safety were allocated to farm safety, 
perhaps the frequency of farm injuries 
and their complications might begin to 
decrease, as has occurred in industrial 
injuries. Can we afford a double 
standard? 


References 


1. Occupational Safety and Health Act of 1970. 
29 USC §651, et seq. 

2. Child Labor Requirements in Agriculture 
Under the Fair Labor Standards Act. Washington, 
DC: US Dept of Labor; 1938; Child Labor Bulletin 
102. As amended, 29 USC §201, et seq. 

3. Salmi LR, Weiss HB, Peterson PL, Spengler 
RF, Sattin RW, Anderson HA. Fatal farm injuries 
among young children. Pediatrics. 1989;83:267- 
271. 

4. Cogbill TH, Busch HM Jr, Stiers GR. Farm 
accidents in children. Pediatrics . 1985;76:562-566. 

5. Swanson JA, Sachs MI, Dahlgren KA, Tin- 
guely SJ. Accidental farm injuries in children. 
AJDC. 1987;141:1276-1279. 

6. Rivara FP. Fatal and nonfatal farm injuries to 
children and adolescents in the United States. Pe- 
diatrics . 1985;76:567-573. 

7. Committee on Accident and Poison Preven- 
tion. Rural injuries. Pediatrics . 1988;81:902-903. 

8. Brennan SR, Rhodes KH, Peterson HA. In- 
fection after farm machine-related injuries in chil- 
dren and adolescents. AJDC. 1990;144:710-718. 

9, Letts RM, Gammon W. Auger injuries in chil- 
dren. Can Med Assoc J. 1978;118:519-522. 

10. Cogbill TH, Busch HM Jr, Stiers GR. Farm 
accidents. Pediatrics . 1986;77:784-785. 

11. Purschwitz MA, Field WE. Federal funding 
for farm safety relative to other safety programs. 
Presented at the American Society of Agricultural 
Engineers; December 16-19, 1986; Chicago, Ill. 


Machines and Microbes—Rhodes etal 709 


Articles 


Infection After Farm Machine-Related Injuries 
in Children and Adolescents 


Stephen R. Brennan, DO; K. Hable Rhodes, MD; Hamlet A. Peterson, MD 


è Infection played an important role in 
prolonging hospitalization and increasing 
morbidity in 68 children injured in farm 
settings. Predominantly gram-negative 
enteric organisms, group D streptococci, 
and anaerobic organisms were isolated in 
cultures of specimens obtained from 
wounds. Infection was more often associ- 
ated with severe injuries of the large 
bones of the extremities than in amputa- 
tion injuries of the digits and crush or roll- 
over injuries when the skin barrier was 
intact. The occurrence of infection in farm 
injuries was associated with prolonged 
hospitalization for parenteral antibiotic 
therapy, multiple surgical débridements 
with a need for general anesthesia, and 
permanent disability (decreased range of 
motion and loss of limbs and digits). Early 
aggressive surgical débridement and 
antimicrobial therapy guided by isolation 
and sensitivity testing of the major organ- 
isms are required because of polymicro- 
bial invasion of vascularly compromised 
tissue. 

(AJDC. 1990;144:710-713) 


revious investigators have reported 
the effects of farm-related accidents 
on the welfare of children and adoles- 
cents. The role of infection in the in- 


creased morbidity, prolonged hospital- — 


ization, and permanent disability has 
been addressed in limited fashion.’ We 
explored the role of infection in farm 
machine-related injuries with a view to 
determining appropriate management. 


PATIENTS AND METHODS 


From January 1981 through June 1988, a 
total of 68 patients (63 boys and 5 girls) be- 
tween the ages of 1 and 19 years were admit- 
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ted to the Mayo Clinic, Rochester, Minn, or 
Mayo-affiliated hospitals because of trau- 
matic injuries caused by farm machines. This 
medical center serves as a referral base for 
the Minnesota farming area and for the sur- 
rounding North Central Plains states, in- 
cluding North Dakota, South Dakota, Iowa, 
and Wisconsin. 

Patients included in this retrospective 
study were hospitalized after being injured 
by machines indigenous to the farm. Exclud- 
ed were injuries that did not require hospital 
admission, those that resulted in death, and 
farm injuries that were not machine related, 
such as drowning, falls, animal assaults, and 
hunting injuries. Also excluded were acci- 
dents related to equipment not unique to a 
farm, such as snowblowers, lawn mowers, 
all-terrain vehicles, and snowmobiles. 

We detailed the nature of the injury, the 
type of machine causing the injury, and any 
infectious complications. Each patient was 
categorized on the basis of tissue injury, and 
three groups were defined. Group 1 consist- 
ed of patients whose injuries involved large 
bones of the extremities with deep and se- 
vere lacerations or amputation. Also in this 
group were patients in whom tissue compart- 
ments that are sterile under normal condi- 
tions were violated by heavily contaminated 
tools or machinery (for example, in one pa- 
tient the cribriform plate was penetrated by 
the prongs of a pitchfork). In group 2 were 
patients with breaks in the skin limited to 
amputation of fingers or minor avulsions of 
nonbony tissue. Group 3 consisted of patients 
whose skin barriers were intact or who had 
an abrasion that did not require suturing; 
these patients typically were involved in roll- 
over or crush-type injuries. Comparisons be- 
tween proportions (number of patients in- 
fected/total number of patients in the group) 
were performed by the x’ test. 

An infection complicating a farm ma- 
chine-related injury was defined as the pres- 
ence of one or more of the following condi- 
tions: (1) purulent drainage from the wound; 
(2) other localized signs of spreading infec- 
tion, such as progressive erythema, tender- 
ness, and swelling; and (3) isolation of an 
infectious agent or agents from an appropri- 
ately collected specimen of purulent exudate 


or tissue deep from within the wound during 
a surgical procedure when infection was evi- 
dent on clinical grounds. 

Methods to ensure the appropriateness of 
specimen collection included the application 
of antiseptics (tincture of iodine or iodophors) 
to the skin before the aspiration of abscesses 
or of fluid. The aspiration specimens and 
those obtained during surgical procedures 
were sent immediately to the laboratory in 
appropriate vials according to collection and 
transport procedures used at our institution 
for specimens collected at operation." 

Surgical specimens for Gram’s stain and 
culture varied depending on the nature of the 
wound but included bone, muscle, fat, liga- 
ment, and purulent exudate involving any of 
these structures. When an abscess was pre- 
sent, its purulent contents underwent micro- 
biologic study. 

We recorded the results of Gram’s stains 
and cultures. For cultures of aerobic and an- 
aerobic bacteria, specimens of the purulent 
drainage or of the tissue obtained at débride- 
ment were inoculated routinely onto appro- 
priate media. Media used for aerobic cultures 
were sheep blood agar, eosin-methylene 
blue agar, colistin-nalidixic acid blood agar, 
and thioglycollate broth. Media for anaerobic 
cultures were sheep blood agar, rabbit blood 
agar with gentamicin and vancomycin, phen- 
ylethyl alcohol blood agar, and hemin-thio- 
glycollate with vitamin K. Bacterial isolates 
were identified as previously described." 
When specimens were submitted in anaero- 
bic vials and tubes, the organisms isolated 
were identified as previously described." 


RESULTS 


The mechanisms of the 70 injuries 
were as follows: auger (a sharp screw- 
type blade housed inside a cylinder and 
used to move corn or grain up into a 
storage bin), 23 patients (83%); tractor, 
17 patients (24%); power takeoff (a rap- 
idly rotating 1- to 10-ft long steel shaft, 
2-in in diameter, that has knuckle joints 
on either end and connects a power 
source [eg, a tractor] to an implement 
[eg, an auger]), 13 patients (19%); belt 
and chain attachments (attachments 
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that help drive implements [augers)), 


five patients (7%); hay baler, two pa- 
tients (8%); pitchfork, two patients 
(8%); and miscellaneous, including com- 
bine (four-wheeled machine that uses 
sharp cutting blades to harvest corn, 
grain, and other crops), corn roller (a 
device that grinds corn or grain), silo 
unloader (a conveyor with sharp prongs 
that transfers loose silage from silo to 
chute for delivery to areas where live- 
stock feed), grain bin, or feed mill, sev- 
en patients (10%). The machines and 
frequency of associated injuries are 
summarized in Tables 1 and 2. 

In group 1, representing 47% (82/68) 
of the patients in the series, augers and 
power takeoffs were the machines most 
commonly involved; two children were 
injured simultaneously by both an au- 
ger and a power takeoff. The majority, 
84% (27/32), of patients in group 1 had 
more than one surgical débridement as 
part of their hospital management; of 
the 25 with culture results, 21 (84%) had 
cultures at both the primary procedure 
and at least one secondary procedure. 

Of the cultures of specimens taken 
from patients who were clinically in- 
fected (purulent drainage or localized 
progressive erythema, tenderness, and 
swelling), 72% (23/32) were positive. Of 
the 23 patients with positive cultures 
and clinical evidence of ongoing infec- 
tion, 18 (78%) had prolonged hospital- 
ization for parenteral antibiotic thera- 
py, surgical débridement, or both. The 
mean duration of antibiotic therapy was 
17.7 days. Of the 32 patients in this 
group, 23 (72%) had permanent 
disability. 

In group 2, representing 25% (17/68) 
of the patients, power takeoffs and. au- 
gers were the machines most commonly 
involved. Of the 5 patients (29%). with 
wound infections based on clinical fea- 
tures as well as positive cultures, only 1 
(6%) had increased morbidity that pro- 
longed the hospitalization. Permanent 
impairment, in the form of decreased 
range of motion or amputation, was the 
outcome in 76% (18/17) of the patients. 

In group 3, 28% (19/68) of the pa- 
tients, tractors were the cause of the 
majority of the injuries. One patient 
(5%) had infection and 2 (11%) had a 
permanent disability. 

Only rarely did a culture yield a single 
species. When cultures were positive, 
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Type of Injury 


Table 1.—Types of injuries and Percentage of Patients Affected 


% of Total 
Injurles 


% of 
Patients 





Fracture 

Laceration 
Avulsion/degloving 
Amputation 

Crush 

Partial amputation 
Pulmonary contusion 
Burns 


Puncture wound 
Pneumothorax 
Aspiration 
Renal contusion 
Total 


multiple organisms were also demon- 
strated by Gram’s stains of pus or viable 
tissue taken from deep within the 
wound. A remarkably wide variety of 
bacteria were isolated from these 
wounds (Table 8). Of the 124 isolates, 88 
were gram negative, 31 were gram posi- 
tive, and 10 were anaerobic. 


COMMENT 


Accidental injuries sustained on the 
farm are. caused by various machines 
ranging from corn augers to pitchforks. 
A common distinguishing feature of 
penetrating injuries is the limited area 
of skin laceration relative to the depth of 
the tract into the soft tissue and bone 
beneath the skin. Farm machine- 
related injuries often carry debris 
and fertilized soil, laden with aerobic 
and anaerobic organisms, deep into vas- 
cularly compromised tissue, setting up 
an opportunity for uninhibited growth 
and invasion into contiguous viable tis- 
sue, We believe that this unrestricted 
growth of pathogenic microbes and the 
associated infection contribute signifi- 
cantly to the prolonged hospitalization 
and subsequent disability seen in these 
children. 

Our data show that certain injuries, 
particularly penetrating wounds of soft 
tissue and large bones of the extrem- 
ities, were most prone to infection and 
required prolonged hospitalization for 
antibiotic therapy and surgical débride- 
ments. Amputations of digits were less 
likely to become infected; they required 
shorter durations of antibiotic therapy 
and fewer débridements. Crush or roll- 


over injuries were not complicated by 
infection when skin barriers were 
intact. . 

Categorization of the patients (Table 
2) is helpful because it gives a spectrum 
of severity and provides a framework 
for surgical and medical management. 
Patients in group 1 (severe penetrating 
injuries involving long bones of the ex- 
tremities) clearly were the most severe- 
ly affected. Hospitalization, surgical 
procedures, positive cultures for clini- 
cally infected wounds, and number of 
days of antibiotic therapy all were sig- 
nificantly greater than in group 2 (limit- 
ed to “clean” amputations of digits) or 
group 3 (crush-type injuries). When the 
injuries were limited to the amputated 
digits or minor lacerations, the dam- 
aged limbs were less likely to require 
systemic antibiotic therapy; such thera- 
py would be necessary if there was evi- 
dence of systemic dissemination with 
positive blood cultures or of cellulitic 
spread to contiguous tissue. Crush inju- 
ries or rollover injuries did not require 
antibiotics because the skin barriers 
were intact. 

Progressive redness, swelling, ten- 
derness, and frank suppuration with 
failure to heal were the halimarks of the 
wound infections in our patients who 
had breaks in natural barriers. Often 
these breaks in skin and soft-tissue bar- 
riers represented the visible end of deep 
gouging wounds and multiple narrow 
fissures. Despite the best efforts to dé- 
bride such an area, the microbes left 
behind in the contiguous viable tissue 
produced signs of active infection. Anti- 
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Table 2.—Data by Clinical Group i i 





























Group 1* Group 2} . Group 3+ 
g (n=32) (n=17) _ (n= 19) 
Age, y 
Range ; 3-19 1-19 15-19 
Mean 10.0 * 13.1 10.4 
Type of machine, No. (%) 
Auger 16 (47) 5 (28) 2 
Power takeoff 7 (21) 6 (33) 0 
Tractor 2 2 14 (74) 
Hay baler 2 0 
Pitchfork 2 0 0 
Belts/chains 2 t 3 
Silo filler 0 1 ce) 
Combine 1 0 0 
Router 0 1 0 
Corn roller 1 0 0 
Feed mill 0 1 0 
Pump 0 1 0 
Hospitalization, d 
Range 4-68 2-21 2-25 
Median 20 i 8 6 
Mean i 21.4 7.4 6.4 
Mean in intensive ` 
care unit (n) 9.8 (13) <1.0 (2) 2.7 (9) 
Antibiotic therapy, d ; i 
Range 1-57 , 0-16 0-19 
Median 15 7 4 
Mean 17.7 6.8 4.2 
Procedure§ requiring 
general anesthesia, No. 
Range 1-12 0-6 0-2 
Mean 4T 1.6 , 0.5 
No. (%) of patients with 
positive cultures and 
clinical evidence of 
infection 23 (72) 5 (29) 1 (5)f 
Patients with positive 
cultures and increased 
morbidity, No./total 
tested (%) 18/23 (78) 1/5 (20) 
Disability, No. (%) 23 (72) 13 (76) 






*Patients whose injuries involved large bones of the extremities with deep and severe lacerations or 
amputation or who had normally sterile tissue compartments violated by heavily contaminated tools or 
machinery. 
` +Patients whose breaks in the skin were limited to amputation of digits or minor avulsions of nonbon 


tissue. 
$Patients with abrasions that did not require suturing or whose skin barriers were intact; these patients 
typically were involved in crush or rollover injuries. ` 
§Surgery requiring primary repair with débridement, subsequent débridement, or reimplantation. 
||P =.002 for difference from group 1. 
{P= .001 for difference from group 1. 


such as 





bioties were used to supplement, not to 
supplant, the surgical management, 
which included débridement, irrigation, 
and delayed primary closure. 

It is not surprising that the majority 
of organisms identified in culture were 
gram-negative enteric species, because 
these are part of the normal flora of the 
animal excreta used as fertilizer. Other 


712 AJDC—Vol 144, June 1990 


gram-negative organisms, 
Pseudomonas, are ubiquitous, and 
their pathogenicity is determined more 
by the breakdown of normal barriers to 
infection than by the virulence of the 
organism. Pseudomonas species are re- 
sistant to many antibiotics and there- 
fore may become prevalent when they 
are part of a mixed infection and the 


- -Table 3.—Organisms Cultured From 
Soft Tissue and Bone Taken at 
Débridement 


Isolations, 
Organism ` No. 


Gram-negative 
Enterobacter agglomerans 14 
Enterobacter cloacae 9 
Enterobacter aerogenes 1* 
Acinetobacter calcoaceticus 
Escherichia coli 
Pseudomonas maltophilia 
Pseudomonas aeruginosa 
Pseudomonas fluorescens 
Pseudomonas paucimobilis 
Pseudomonas stutzeri 
Klebsiella oxytoca 
Klebsiella pneumoniae 
Flavobacterium oderatum 
Serratia marcescens 
Serratia liquifaciens 
Alcaligenes species 
Aeromonas species 
Citrobacter freundii 
Proteus vulgaris 
Morganella morganii 
Achromobacter species 

Gram-positive 
Group D streptococci ` 23 
Streptococcus pneumoniae it 
Viridans streptococcus 1 
Staphylococcus aureus 2 
Coagulase-negative 

staphylococci 4 

Anaerobic 
Bacteroides fragilis 
‘Bacteroides ovatus 
Bacteroides eggerthii 
Bacteroides vulgaris 
Bacteroides uniformis 
Peptostreptococcus species 
Clostridium sporogenes 
Clostridium hastiforme 
Peptococcus magnus 





Dare hua N OOO O 
* * 


E * 


= 


-NaN URU 


Err N 


*Isolates from patients in whom antibiotics we 
given as “prophylaxis” in an emergency room befo 
transfer to our institution (see text). 

tisolate from cerebrospinal fluid of a patient wt 
sustained a pitchfork injury through the cribrifor 
plate. 


more susceptible bacteria are sug 
pressed. Treatment necessitates th 
use of gentamicin or ceftazidime, de 
pending on individual susceptibilities. 

Group D streptococci, the enterococ 
cal group, occurred frequently. The 
are part of fecal and soil flora and caus 
disease when inoculated into traume 
tized tissue that ordinarily. is sterile 
Awareness of their presence is impor 
tant because they are resistant to man 
of the antibiotics to which other streptc 
cocci are sensitive. Combination there 
py with ampicillin and an aminoglyec 
side is the most effective treatmen: 
The use of a cephalosporin is ineffective 
Also, the antistaphylococcal antibiotic 
(for example, oxacillin, methicillin, c 
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nafeillin) in combination with an amino- 
glycoside do not provide adequate syn- 
ergy against enterococci. 

Staphylococci were isolated much 
less frequently than enterococci. This 
may be explained in part by the fact that 
antibiotics—usually oxacillin given 
orally or parenterally or a first-genera- 
tion cephalosporin active against sta- 
phylocoeci—were given in 82% (22/68) 
of patients within the first 48 hours after 
the injury. Often, antibiotics directed 
against staphylococci were begun as 
“prophylaxis,” in the emergency room 
or before transfer to our institution for 


1. Cogbill TH, Busch HM Jr, Stiers GR. Farm 
accidents in children. Pediatrics. 1985;76:562-566. 

2. Rivara FP, Fatal and nonfatal farm injuries to 
children and adolescents in the United States. Ped- 
iatrics. 1985;76:567-573. 

3. Swanson JA, Sachs MI, Dahlgren KA, Tin- 
guely SJ. Accidental farm injuries in children. 
AJDC. 1987;141:1276-1279, 

4, Fitzgerald RH, Cooney WP III, Washington 


débridement, because of concern about 
possible traumatic inoculation of these 
organisms into the wound from skin 
sites. Because wound specimens were 
net taken for culture before the initia- 
tion of this prophylactic antistaphylo- 
coccal therapy, the role of that organism 
as a pathogen after farm injuries could 
not be evaluated. 

Identification of specific pathogens in 
wound infections after farm machine in- 
juries is important to provide optimal 
management. Although surgical dé- 
bridement of traumatic wound infec- 
tions is of primary importance, appro- 
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stemming systemic spread. 
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Book Review. 


Imaging of the Newborn Infant and Young Child, by L. Swischuk, 1095 
pp, $136.95, Baltimore, Md, Williams & Wilkins, 1989. 

This book is a new version of the previous, very popular 
edition by Dr Swischuk. It has been expanded and consid- 
erably updated. Additionally, the reproductions of the 
roentgenograms have improved. The book is organized into 
chapters on the respiratory system, the nose and upper 
airway, the cardiovascular system, the alimentary tract, 
the genitourinary tract, the skeletal system, and the 
central nervous system and skull. As before, this is an 
introductory text and not meant to be comprehensive, but 
it serves to cover clearly and efficiently all of the important 
aspects of the roentgenographic imaging of infants and 


. children. References have been updated and are complete. 


Figures of histologie and pathologic specimens are in- 
cluded, and there are some charts and diagrams, although 
more would be helpful. Of particular note in the updated 
text is the inclusion of real-time ultrasound examinations, 
computed tomographic examinations, and some magnetic 
resonance studies. Nuclear medicine studies are included, 
but these are limited and some are very old. The introduc- 
tion of very good ultrasound examinations is a particularly 
welcome addition. 

This book boasts strengths in the sections on the mus- 
culoskeletal system, genitourinary system, and alimentary 
tract. The discussions are informative, complete, and well 
organized. Many newer references are included. 
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The discussion of congenital heart disease is detailed 
and excellently illustrated with roentgenograms, angio- 
grams, and some diagrams. This represents a very good 
introduction to cardiac imaging with an excellent overview 
of congenital heart disease for the student of this subject. 

There are a few instances in which the author deviates 
from the commonly used categories and classifications of 
disease; for example, renal dysplasias are classified using 
Potter's classification, which is a pathologic classification 
and does not translate easily to the morphologic changes 
identified with imaging. Similarly, the classification of lung 
bubbles is confusing and does not parallel the accepted 
approaches to lung disease in infancy. 

Nevertheless, this is an excellent text and a bargain at 
$136.95. It has been expanded and updated and contains 
excellent illustrations. It is a valuable text for residents in 
radiology or pediatrics or for pediatricians wishing to learn 
more about the common uses of radiology. It is a general, 
all-service text and, while not exhaustive, is an excellent 
addition to the newer literature on pediatric imaging. 


BEVERLY F. Woop, MD 
Department of Radiology 
Children’s Hospital of Los Angeles 
4650 Sunset Blvd 

PO Box 7000 

Los Angeles, CA 90054-0700 
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Parental Attitudes and Knowledge of Child Safety 


A National Survey 


Martin R. Eichelberger, MD; Catherine S. Gotschall, MA; Herta B. Feely, MJ; Paul Harstad, JD; Leon M. Bowman 


© The protection of children from injury 
ultimately depends on the actions of 
adults. We conducted a national tele- 
phone survey to assess parental attitudes 
and understanding of child safety. Par- 
ents worried more about kidnapping and 
drug abuse than about childhood injury. 
Although well informed about potential in- 
juries to automobile occupants, parents 
knew little about dangers of pedestrian 
and bicycle injuries, burns, and drowning. 
Parents frequently mentioned “being 
careful” when describing precautions to 
reduce the risk of unintentional injury 
rather than mentioning proved safety 
measures. Parents of lower socioeco- 
nomic status demonstrated a more limited 
understanding of child safety. Physicians 


were cited as the parents’ first choice for - 


information on injury control and child 
safety. The parents’ poor showing indi- 
cates (1) the importance of passive inter- 
ventions and (2) the need for programs to 


increase parental knowledge of childhood . 


injury and safety. 
. (AJDC. 1990;144:714-720) 


njuries are the leading cause of death 
and disability for children after the 
first year of life.’ Investigators from a 
variety of disciplines report many suc- 


cessful approaches for reducing child-. 


hood injury: These strategies range 
from instruction for parents and con- 
sumer groups to recognize correctable 
playground hazards’ to legislation man- 
dating the use of child safety seats for 
infants and young children riding in 
automobiles.* The importance of com- 
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bining passive interventions with pro- 
active programs to change the attitudes 
and behaviors of targeted populations is 
gaining increased recognition in the 
field of injury control.** 

Although the epidemiology ofinjuries 
to children has been well studied,™ little 
is known about parents’ knowledge and 
attitudes concerning childhood injury. 
One study of parental knowledge of in- 
jury prevention in nine Massachusetts 
towns indicated a clear need for addi- 
tional educational counseling.” Knowl- 
edge of risks of childhood injury does 
not ensure that parents will adequately 
protect their children, but such knowl- 
edge has been shown to be an essential 
precursor of changes in attitudes and 
behavior.” The importance of parental 
understanding of injury control is evi- 
denced by the 1990 Objectives for the 
Nation for Injury Prevention”; these 
objectives include increasing public and 
professional awareness of injury control 
as one of five chief goals. This investiga- 
tion was undertaken by the National 
SAFE KIDS Campaign to do the follow- 
ing: (1) assess parental attitudes and 
knowledge of childhood injury on a na- 
tional level; (2) identify subgroups of 
parents who could benefit from the tar- 
geting of specific safety interventions; 
and (3) identify ways to make child safe- 
ty more salient to parents. 


METHODS 


A nationwide telephone survey of 404 par- 


‘ents, all having at least one child aged 13 


years or younger, was conducted by Peter D. 
Hart Research Associates, Inc, Washington, 
DC, from December 1 through 5, 1987. Sur- 
vey instruments were developed to collect 


` information on demographic variables, pa- 


rental understanding of childhood injury 
risks and injury control, and parental atti- 
tudes toward childhood safety programs. 
The interviews, containing about 90 ques- 


tions, were conducted in English and lasted 
approximately 25 minutes, After the inter- 
views were completed, 48 of the respondents 
were contacted again to verify that the data 
had been accurately recorded. 


Sample Selection 


The sample was drawn by a random-digit 
dialing procedure that gives equal chance 
for selection to every telephone-equippec 
household in the continental United States. 
First; 1200 “seed” numbers were selected 
from a list of all directory-listed telephone 
numbers in the continental United States. 
The seed numbers were then used to gener- 
ate 20 new telephone numbers that were 
identical, except for the last two randomly 
generated digits. Finally, three lists of 20 
telephone numbers were combined, from 
which 1 number was randomly selected for an 
interview. Random-digit dialing has been 
shown to be both a valid and a reliable meth- 
od for sample selection." 


Statistical Analysis 


A scale for socioeconomic status (SES) was 
used that combines coded values for the re- 
spondent’s educational attainment (0 to 10 
points), family income (0 to 10 points), and 
occupation of the head of household (0 to 15 
points). Respondents who refused to supply 
this information were assigned median val- 
ues.” Four SES categories were identified 
by this scale: upper-middle class (24 to 35 
points), middle class (16 to 23 poirits), lower- 
middle class (12 to 15 points), and lower class 
(0 to 11 points). 

We evaluated differences among sub- 
groups of respondents by the x’ test of inde- 
pendence. A statistical test was assigned sig- 


nificance if the probability of type I error was 


less than .05. 
RESULTS 


The random sampling procedure re- 
sulted in a heterogeneous sample simi- 
lar to the US population with respect to 
sex, race, age, educational attainment, 
and family income,“ as shown in Table 1. 
The survey respondents tended to be 
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somewhat younger than the household- 
er members reported in the US census 
data. This was expected, given the ex- 
clusicn from the study sample of fam- 
ilies whose children were older than 13 
years. Other variations from the nation- 
al data may result from the age differ- 
ence; the study sample, which tended to 
have higher educational attainment 
than the US work force, was character- 
ized by a narrower income distribution 
whose center was shifted slightly high- 
er than that for US families with chil- 
dren younger than 18 years. 


Knowledge of Injury Risks 


About one third of the parents sur- 
veyed thought that the likelihood of 
their child being kidnapped by strang- 
ers was greater than that of their child’s 
death in a “ear accident.” Parents of 
lower SES (58%) and blacks (63%) be- 
lieved the risk of kidnapping exceeded 
that of death from an automobile crash 
(P<.001 for both subgroups). In addi- 
tion, parents younger than 30 years 
were more likely than older parents to 
perceive a high risk of childhood abduc- 
tion (P<.05). 

The parents’ misconceptions of the 
risk of childhood injury relative to other 
dangers were reflected in their respons- 
es when asked to list “things that they 
worried might happen to their chil- 
dren.” Kidnapping or harm by strang- 
ers (47%) and involvement with drugs 
(48%) were the two most common re- 
sponses. Other worries mentioned by 
parents were “automobile accidents” 
(21%), other “accidents” (10%), getting 
acquired immunodeficiency syndrome 
(8%), and not getting a good education 
(8%). 

When asked to name the two most 
frequent causes of “accidental” death in 
children, parents most often mentioned 
motor vehicle crashes (55%), drug 
abuse (23%), pedestrian injuries (20%), 
and child abuse (12%). Also mentioned 
were drowning (11%), poisoning (9%), 
and bike accidents (8%). Mothers were 
almost twice as likely as fathers to men- 
tion intentional injuries, especially drug 
overdoses and child abuse, while fa- 
thers more often mentioned motor vehi- 
cle-related injuries, as shown in Fig 1. 


‘Half of the parents surveyed report- - 


ed their belief that “most burns children 
receive are from fires.” Parents of youn- 
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Table 1.—Demographic Characteristics of a Sample of 404 Parents With at Least One 
Child Aged 13 Years or Younger Living at Home vs Selected US Census Data” 


Characteristic* 





Sext 
M 


F 
Race/ethnicityt 
W 


B 
Other 


Age of respondent, y§ 
<25 


25-34 
35-44 
>45 


Educational attainment 
Did not complete high school 


High school graduate 
Some college, no degree 
4-y college degree 
Postgraduate education , 


Annual family income, $4 
<15 000 


15 000-24 999 
24 000-34 999 
35 000-49 999 
>50 000 
ae of adults In household# 


=2 


Socioeconomic status 
Upper-middle class 


Middle class 
Lower-middle class 
Lower class 





Sample, US Data, 
No. (%) % 


162 (40.1) 45.4 
242 (59.9) 54.6 


308 (76.6) 
55 (13.7) 
39 (9.7) 


25 (6.2) 
196 (47.3) 
154 (38.1) 
34 (8.4) 


52 (12.9) 
143 (35.4) 
90 (22.3) 
73 (18.0) 
46 (11.4) 


51 (14.9) 
83 (24.3) 
86 (25.1) 
75 (21.9) 
47 (13.8) 


82 (20.4) 
320 (79.4) 


78 (19.3) 
148 (36.7) 
108 (26.7) 
70 (17.3) 


*Source: Statistical Abstracts of the United States; 1988.'° 

+Parents living with their own children 18 years or younger. 

tFamilies living with their own children 18 years or younger. 

§Age of household members—familles living with their own children 18 years or younger. 
||US labor force—-includes individuals without children: 

{Income by household—includes households without children. 

#Families living with their own children younger than 18 years. 


ger children were more likely to dis- 
agree correctly with this statement 
(55%) than were parents whose children 
were all 7 years or older (40%) (P<.01). 
Differences by race were also noted: 
47% of white parents and 62% of non- 
white parents claimed that the state- 
ment was true (P<.05). In addition, 
parents of lower SES were more likely 
than parents of higher SES to believe 


that flames caused most childhood. 


burns (P<.01), 
Understanding of Injury 
Control and Prevention 
Most parents think that serious inju- 
ries (or, the alternate wording, acci- 


dents) are preventable. Eighty-seven 
percent of the parents agreed with the 
statement, “most aecidents are avoid- 
able,” while only 9% held the contrary 
opinion that “accidents just happen.” 
Seventy percent of the parents inter- 
viewed believed that more than half of 
all serious injuries or accidents could be 
prevented. No differences in responses 
were seen by demographic variables. 
Parents’ beliefs in the avoidability of 
injuries were equally strong for ques- 
tions with either the “injury” or the “ae- 
cident” wording. 

Sixty-eight percent of the parents 
claimed to have taken some action in the 
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MV Crash (Occupant) PO 


Drug Overdose 


Pedestrian Injury 


Child Abuse 








20° 30: 40 50 60 


Percent 


Fig 1.—Responses volunteered by parents when asked to name the “two leading types of 
accidents that cause death among children younger than 14 years.” MV indicates motor vehicle. 


Safety Belts 

Be Careful 

Car Safety Seats 
Remove/Lock Poisons 
adi Safety 


Pedestrian Safety 


Cover Electrical Outlets 


Fig 2.—Injury countermeasures parents claimed to have taken in the past year to “reduce the 





30 40 50 60 70 


Percent . 


likelihood of [their] child being involved in an accident.” . . 


past year to reduce the likelihood of 
their child being injured: The percent- 
age of parents responding affirmatively 
was directly related to SES. Seventy- 
five percent of parents of upper-middle 
and middle class SES were able to name 
‘preventive measures that they had tak- 
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en in the previous year compared with a 
little more than 50% of parents of lower 


‘SES (P<.05), Seventy-five percent of 


the mothers who worked outside the 
home said they could think of something 
they-had done to reduce the likelihood of 


childhood injury vs 59% of mothers at 


home (P<.025). No differences were 
seen by race, sex, age of parents, or age 
of children. 

When asked to list specific actions 


l they had taken to reduce the likelihood 


of childhood injury, parents mentioned 
the use of safety belts more than four 
times more often than any other specific 
safety measure. Safety measures for 
protecting motor vehicle occupants 
were mentioned by 85% of the parents. 


Precautions such as “being careful,” 


telling children to be careful, and driv- 
ing safely were mentioned by one third 
of the respondents. Other injury coun- 
termeasures mentioned by parents are 
shown in Fig 2. EE 

The efficacy of child safety seats was 
recognized by almost all parents (9570). 
No differences were seen in this re- 
sponse by demographic characteristics. 
While many parents believed that most 
childhood injuries happen in the home 
(88%), more nonwhite parents thought 
this statement to be false (20%) com- 
pared with the responses of white par- 
ents (8%) (P<.02). 


Attitudes Toward Safety 
and Injury Prevention 


Sixty-one percent of the parents sur- 
veyed expressed little or only moderate 
interest in literature and instruction on 
child safety as measured on a 10-point 
scale. However, many differences were 
noted according to demographic sub- 
groups. Greatest interest was ex- 
pressed by blacks, among whom 53% 
expressed high interest (score of =8) in 
additional literature or instruction in 
child safety. Other demographic sub- 
groups in which a relatively large per- 
centage of parents expressed higher in- 
terest in child safety information 
include lower SES families (52%), par- 
ents younger than 30 years (48%), and 
parents with three or more children 
(47%), as shown in Table 2. 

Most parents are confident that they 
already have enough information to pre- 
vent many common childhood injuries. 
They are most confident that they know 
how to prevent “household accidents” 
(69%) and that they know the rules for 
pedestrian safety (66%). The correct 
treatment for a child who has swallowed 
poison was the only one of the eight 
areas tested in which more than half of 
the parents admitted the need for more 
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Table 2.—Parental Interest in Childhood Safety information 


Demographic Characteristic 


* Socioeconomic status 
Middle, upper-middie class 


Lower, lower-middle class 
Race* 


B a © gae 
`. ' 78 (26) 


Ww : 
Age of Children, y 
Alt children<7 


All children=7 ` 
_ Age of parents, yt 
<30 


*P<.05. 
tP<.005. 


“38 (22) 
57 (26) 


33 (21) 
-45 (27) 


17 (15) 41 (38) > l 
240 27 (86) , 


Level of Interest, No. (%) 


Medium - High 





74 (4a) - 
81 (36) 


59 (35) 
85 (38) 


29 (53) 
108 (36) ` 


17 (31) ' 
115 (38) ` 
-61 (39) © 
63 (38) 


64 (40) . 
56 (34) | 
5f 47) 
25 (33) 





23 (31) 


Table 3.—Percentage of Parents Wanting More Information on Selected Aspects ` 
Concerning Child Safety 


Race, No. (%) 
[iy 


Safety Topic WwW 


What to do in case of a 
medical emergency 


Treatment of a child with a 
serious burn 


How to teach safety rules to 
children 


How to treat a child who is 
choking i 


- How to prevent children’s 
' household “accidents” 


Rules for safe swimming and . 
drowning prevention 


Treatment of child who has 
swallowed poison 


` Rules for pedestrian safety 


129 (42) 
141 (46) 
138 a a) 
' 95 5 (ant. 
"90 (29)4 
142 (468 


157- (51). 

95 (31)t 
*SES indicates socioeconomic status. 
+P<.001. 


tP<.05, 
§P<.01. 


information (Table 3). 

. Of the six types of childhood injury 
listed—choking, burns, major cuts, 
near-drowning, poisonings, and pedes- 
trian injuries—parents felt best pre- 
pared to deal with choking and major 


. cuts with serious bleeding. They felt ` 


they were least prepared for pedestrian 
injuries and near-drowning as shown in 
Table 4. When faced with a medical 
emergency requiring quick thinking 
and action, most parents were more 
concerned with staying calm (56%) than 
they were about knowing the right 
thing to do (81%). Another 12% volun- 
teered that they are ae worried 
about both elements. 
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“at G6) 


SES*, No. (%) 


B Upper Class Lower Class 


28 (50) 84 (37)t ` 93 (53) 


33 (60) 100 uas 94 (53) > 


100 (44) 


85 a8 


30 (55) 62 (27)t 81 (46) 


25 (45) 62 (27) 63 (35), 


39 (64) 106 uot 97 (54) . 


103 (58) 
65 (37) 


411 (48) 
70 (31) 


35 64 
32 (58) 





_ When parents were asked to name 
the specific types of safety information 
they would most like to receive, they 


- expressed several areas of concern: 27% 


wanted information on first aid and car- 
diopulmonary resuscitation, 20%. re- 
quested information on poisoning, 16% 


` wanted to know how to prevent inju- 
‘ries, and another 16% requested infor- 


mation specifically on burns and electric 
shock. Parents’ other requests included 
information on drugs and alcohol (15%), 


household safety (15%), and choking: as 
` shown in Fig 3. : 


Parents’ showed a strong preference 
for safety information presented. in 


booklet or brochure format. When par- 


Table 4.—Types of Childhood 
Injuries for Which Parents Felt Best 
., and Least Prepared 


Preparedness 
Yanni 


i ‘Best, Least, 
Type of injury % 
" Choking 

Burns 

Major cuts 

Pedestrian injuries 

_ Near-drowning 

Poisoning 

All injuries 

(voluntee 2d) 
None (volunteered) 
Not sure 


ents were asked to choose between 
three options for learning more about 
child safety and-emergency response, 
58% expressed preference for a booklet, 
36% wanted to see a child safety video- 
cassette, and 10% opted for evening or 
weekend classes on child safety. 

When asked to name the places where 
they would be most likely to pick up infor- 
mation on child safety, parents men- 
tioned physicians’ offices (66%), hospitals 
(26%), school events (20%), drug stores 
(18%), libraries (14%), and Parent Teach- 
er Association meetings (14%). Parents 
were also asked which “kinds of people or 


occupations or groups” that they and 


their children would listen to the most 
regarding child safety. Parents said that 
they would listen to physicians (82%), 
policemen (12%), schoolteachers (11%), 
and their parents (8%). They thought 
children were more likely to listen to 
schoolteachers (80%), police (19%), phy- 
sicians (11%), or fire fighters (10%) than 
to their own parents (8%) as shown in 


‘Fig 4. 


COMMENT 


The results of this survey give cause 
for optimism and concern. Parents 
overwhelmingly rejected the notion 
that accidents just happen, and they 
firmly expressed their belief in the effi- 
eacy of childhood injury control. Of con- 
cern, however, is the fact that injury 
ranks low among parents’ conscious 
concerns for their children. To the ex- 
tent that parents worry about abduc- 
tion, drugs, and injury, their fears rep- 
resent a distortion from reality. The 
exaggerated worries about. -abductioni - 
and drugs may indicate’ the success of EN 
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'Fig 3.—Volunteered responses of parents when asked to name specific types of information on 
child safety that would be most helpful to them. CPR indicates cardiopulmonary resuscitation. 


Parents 











l Teachers 
Physicians 
Police 
Fire Fighters 


Parents 


Children, 





Percent 


E Fig 4.—Parental opinions of the “kinds of people or occupations or groups” that they and their ` 


children would listen to the most regarding child safety. 


t 


recent nationwide campaigns to height- 


en parental awareness of these issues as 
well as increased media coverage. 

The findings of this study are consis- 
tent with the position that parental 
. knowledge is a necessary, but insuffi- 


cient, factor in the prevention of injuries 
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to children.” This point'is illustrated by 
comparing parental responses concern- 
ing childhood injuries from automobile 
crashes and from burns. Parents dem- 
onstrated a better understanding of the 
risks to their children from automobile 
crashes than ofrisks posed by any other 


type of injury. Given their high aware- 
ness of the potential dangers to automo- 
bile occupants, it is not surprising that 
parents mentioned the use of safety 
belts more than four times more often as 
any other safety precaution for chil- 


-dren. Parents’ understanding of injury 


control in this area was further evi- 
denced by the fact that 95% recognized 
the efficacy of child safety seats. 

A very different picture emerges 
from the data on burns. These injuries 
are second only to traffic injuries among 
the causes of traumatic death in child- 
hood.* However, only 6% of parents 
mentioned burns when asked to name 
the two leading causes of traumatic 
death among children. The parents’ un- 
derstanding of the cause of childhood 
burns was also deficient. Of the injury 


‘ countermeasures volunteered by par- 


ents, practicing fire escape routes (4%) 
and covering electrical outlets (8%) 


_ were the only measures mentioned that 


would reduce burn injury. No mention 


_ was made of strategies to reduce scald 


burns among children. The parents lack 
of awareness of the means of prevention 
of burns was striking. 

Parental knowledge of risks and pre- 
vention of other types of injury was sim- 
ilarly limited. In 1987, more children 
died of pedestrian injuries than of any 
other type of injury,’ yet only 20% of 
parents mentioned pedestrian injury as 
one of the two leading causes of trau- 
matic death among children. Similarly, . 
only 12% of parents volunteered that 


they had discussed pedestrian or bicycle, ` 


safety with their children as a way of 
reducing the likelihood of injury. The 
high frequency and mortality rate of pe- 
destrian and bicycle injuries underscore 
the need for additional measures to pro- 
tect children from cars in traffic, such.as 
inereased use of bicycle helmets, stron- 
ger enforcement of speeding and cross- 
walk laws, and school safety programs. 


‘Drowning is the fourth most common 


cause of childhood fatality, a fact that is 
poorly understood by parents, as evi- 
denced by its low ranking among causes 
of traumatic childhood death and the 
dearth. of preventive measures suggest- 
ed by parents. p 

- Of special concern was the frequency 
with which parents mentioned such 
measures as driving more safely and 


telling their children to be careful when 


Child Safety~-Eichelberger etal _ 


listing the safety precautions that they 
had taken. More than one third of the 
parents claiming to have taken steps to 

` reduce the risk of childhood injury men- 
tioned actions based on care and watch- 
fulness, Many parents hold the mistak- 
en belief that being careful is sufficient 
to protect their children from injury. 
That so many parents place such high 
reliance on vigilance, an inherently 
flawed method for protecting children, 
is one of the most disturbing findings of 
this study. A concerted effort is needed 
to redirect parents efforts to injury con- 
trol methods of proved efficacy. 

We noted a tendency for parents from 
families of lower SES to underestimate 
the risks of injury to their children, es- 
pecially from burns and poisoning. Not 
surprisingly, they were also less likely 
to mention taking precautions to pre- 
vent these injuries. This is in keeping 
with the findings of Baldwin and Simon” 
who, in a survey of low-income families, 
found that many parents failed to take 
safety precautions to prevent burns, 
poisonings, and crash-related injuries 
among their children. When considered 
in conjunction with the data of Wise et 
al” that the risk of death in childhood for 
many types of traumatic injury was 
higher among families of low SES, the 
need for more aggressive targeting of 
injury contro! campaigns to these fam- 
ilies is clear. It is.encouraging, howev- 
er, that blacks, families of lower SES, 
and parents of young children, groups 
that were shown to have a more limited 
knowledge of childhood injury, were 
also the groups that expressed the 
greatest interest in learning more about 
childhood injury control. 

Many parents think safety is boring; 
furthermore, they believe they already 
know how to prevent childhood injuries. 
Given the parents’ combined ignorance 
and indifference, the importance of the 
effective marketing of safety informa- 
tion is crucial. By emphasizing topics of 
interest to parents, such as emergency 
response, educational programs may 
gain parents’ attention long enough to 
teach them about injury prevention as 
well. The importance of thoughtful ap- 


proaches to the marketing of safety in- . 


formation for parents has been over- 
looked too long. 

Parents look to the medical profes- 
sions for leadership in child safety. 
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When asked who they “would listen to 
the most regarding child safety,” par- 


-ents chose physicians almost three 
times as often as any other group. This, ` 


coupled with the parents strong prefer- 
ence for obtaining child safety informa- 
tion at their physician's office or at hos- 
pitals, indicates the great potential for 
health care professionals to improve pa- 
rental understanding of child safety. 
Routine well-child visits provide an ex- 
cellent opportunity to educate parents 
on the risks and prevention of childhood 
injury. Further information on child 
safety materials written for parents and 
children is provided at the end of this 
article. f 

This investigation is limited by the 
exclusion of households without tele- 
phones, 7.5% of US households in 1987." 
While this may underrepresent families 
of low SES, the overall distribution of 
the sample population with respect to 
income, education, and race indicates 
that the sample was generally represen- 


_tative of the US population. Observed 


difference from US norms may be par- 
tially explained by demographic differ- 
ences between families with children 
younger than 15 years and households 
with older children. Likewise, the ex- 
clusion of non-English-speaking par- 
ents from the sample might lead to un- 
derrepresentation of Hispanic and 
Asian families. Parents of Hispanic ori- 
gin constituted.7% of the study sample, 
which compares favorably with the na- 
tional figure that Hispanics constitute 
6.8% of all US families with children 
living at home.” 

Surveys monitoring the use of occu- 
pant restraint systems that also include 
independent verification have repeat- 
edly shown that people overstate their 
use of such devices.”” Parents’ reports 
of the safety measures they used to pro- 
tect their children should be viewed 
with this consideration in mind. These 
results may be viewed as indications not 


of what parents actually do, but of what . 


they think they ought to do. With this 
interpretation, the limited number of 
safety precautions volunteered by the 


_parents becomes even more alarming. 


Childhood injury prevention ulti- 
mately depends on the actions of adults. 
For many types of childhood injury, op- 
portunities for passive intervention 
strategies and environmental modifica- 


tion are limited, and injury control must 
rely on some degree of human behavior- 
al change.® Programs such as the Na- 
tional SAFE KIDS Campaign, through 
the educational and lobbying efforts of 
its national and local safety coalitions, 
can help parents in their roles as voters, 
consumers, teachers, and guardians to 
be more effective advocates for child 
safety. ; 
CONCLUSIONS 

Parents. were found to have a poor 
understanding of many childhood safety 
issues, While they were cognizant of the 
risks of motor vehicle crashes and 
means of automotive injury control, 
they consistently underestimated the 
dangers to children from other types of 
injuries, especially pedestrian and bicy- 
cle injuries, burns, and drowning. An 
understanding of childhood safety is- 
sues was correlated directly with SES, 


indicating a need to target injury con- 


trol programs to families of lower SES. 
The results of this study highlight the 
importance of passive interventions, 
such as “child-proof caps,” that do not 
rely on a high level of parental safety 
consciousness to be effective, as well as 
the need for programs to increase pa- 
rental awareness and understanding of 
childhood injury and safety. 

Many parents held the erroneous be- 
lief that caution and vigilance are effec- 
tive means of protecting children from 
injury. Parents, as well as legislators, 
need to understand that being careful is 
not enough. Increasing parental aware- 
ness and understanding of injury pre- 
vention will help lead the way for le- 
gislation, enforcement, and product 
changes needed to improve the safety of 
the nation’s children. Given parents’ 
strong predilection for obtaining safety 
information from physicians, groups 
planning safety campaigns, lobbying ef- 
forts, or consumer initiatives should 
strongly consider incorporating pedia- 
tricians and other health professionals 
into safety programs targeted for 
parents. 

This investigation was undertaken as part of the 
National SAFE KIDS Campaign, a program of 
Children’s Hospital National Medical Center, spon- 
sored by Johnson & Johnson Products Inc, New 
Brunswick, NJ, and the National Safety Council, 
Chicago, Ill. ù 

Frederick P. Rivara, MD, MPH, director of the 
Harborview Injury Prevention and Research Cen- 


ter, Seattle, Wash, provided comments and advice 
in the preparation of this article. 


Child Safety—Eichelberger etal 719 | 





Our data indicate that parents look to their chil- : 


dren’s physicians as authoritative sources of infor- 
mation on child safety. Almost two thirds of the 
parents mentioned their physician’s office as one of 
two places that they would most likely pick up 
information on child safety. The National SAFE 
KIDS Campaign and the American Academy of 
Pediatrics both publish childhood safety informa- 
tion for parents. 
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SAFE KIDS offers How to Protect Your Child 


-From Injury, a 16-page, four-color booklet in En- 
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Book Review 


Patient Encounters: The Experience of Disease, by James H. Buchanan, 


A sample of the elegant writing from the chapter on 


Charlottesville, Va, University Press of Virginia, 1989, 363 pp, $24.95. 


This book is terrific. The author is a superb writer who 
elegantly portrays the experience of a disease in the human 
context. The four sections include diseases of the soul, 
metabolic furnaces, diseases of the heart, and diseases of 
life. The 16 chapters are all true stories. They include 
disorders that most of us would have high on our list of 
things we hope never to get, including amyotrophic lateral 
sclerosis, Alzheimer’s disease, multiple sclerosis, lupus, 

` and acquired immunodeficiency syndrome. The accounts, 
however, are personalized by the people they involve, 
including a university professor with amyotrophic lateral 
sclerosis, writer Flannery O’Connor with lupus, the sister 
of renowned neurosurgeon Wilder Penfield with a brain 
tumor (whom he operated on himself because he felt she 
should “have the best neurosurgeon in the world” —no false 
modesty there). One chapter, “Just Looking,” describes in 
somewhat “x-rated” terms the story of a jeweler with 
voyeurism. 
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acquired immunodeficiency syndrome: “The virus does not 
care. It is not a moralist or a metaphysician; it neither 
contemplates nor praises nor blames. Suffering is simply. 
the price that must be paid, and it doesn’t matter who pays 
that price—a pregnant mother, an old man, a young child, 
or a man who loves other men instead of women. It doesn’t 
matter.” i 

Patient Encounters is an excellent book for students, 
residents, and all medical bibliophiles. Run, don’t walk, to 


` your nearest medical bookstore. 


Pracy C. Ferry, MD 
Section of Child Neurology 
Departments of Pediatrics 
and Neurology 
University of Arizona 
College of Medicine 
Tueson, AZ 85724 
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Bunk Bed Injuries 


Steven M. Selbst, MD; M. Douglas Baker, MD; Murray Shames 


è Bunk beds are commonly used in 
American households, yet to our knowl- 
edge, no studies have been done to deter- 


mine if they are safe. We prospectively © 


studied the Incidence, epidemiology, and 
outcome of Injuries related to bunk beds. 
We interviewed all patients with such Inju- 
ries who presented to the emergency de- 
partment between February 1987 and Feb- 
ruary 1988. A control group of children 
who use bunk beds but who came to the 
emergency department for another rea- 
son were also interviewed. There were 68 
Injured children and 54 controls during 
the 1-year study perlod. There were 47 
Injured children (70% of this group) and 26 
contro! children (48% of this group) youn- 
ger than 6 years, which Is below the age 
recommended by the Consumer Product 
Safety Commission for bunk bed use. Car- 
peted floors were significantly more com- 
mon in the control group, 67% (36 chil- 
dren) vs 42% (26 children). Injuries 
occurred most often when ihe child fell 
from the top bed (38 children [58%)]), fell 


alls from bed are common events for 

young children. Although serious in- 
jury reportedly rarely occurs from such 
falls,” only injuries involving ordinary 
beds less than 90 em high have been 
studied. Other types of beds may pre- 
sent additional hazards. For instance, 
Schuman’ reported that a young infant 
can be “hurled” from a water bed by 
waves generated by adult movement on 
the bed. A young infant suffered a skull 
fracture in this way because of the add- 
ed height and force of the fall. Bunk 
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off the ladder (7 children [11%J), or fell off 
the bottom bed (8 children [12%)). Injuries 
occurred during sleep (19 children [29%)), 
getting in or out of the bunk bed (13 chil- 
dren [20%)), or playing in or near the beds 
(28 children [43%)]). Of those injured while 
asleep, 13 of 19 children were younger 
than 6 years. Head Injuries accounted for 
half the trauma (35 children [52%]), and 
extremities were Involved In 16 patlents 
[24%]. The most common injurles were 
lacerations (27 children [40%]) and contu- 
sions (19 children [28%]), but 8 children 
(12%) had concussions and 7 children 
(10%) had fractures. Six children (9%) re- 
quired admission to the hospital. Head 
and face injuries were significantly more 


likely If the top bed had nosiderails. These — 


data suggest Injurles could be prevented 
if side ralls were mandatory for all top 


beds, young children were not permitted . 


to sleep in bunk beds, and all children 


were encouraged not to use the beds for _ 


play. 
(AJDC, 1990;144:721-723) 


beds might create additional hazards 

because of their structure and height. 
Bunk bed injuries are common in the 

United States and these have been in- 


creasing steadily in recent years. In the 


mid-1970s, the Consumer Product Safe- 
ty Commission (CPSC) estimated. 13 
500 injuries per year from bunk beds,** 
and children younger than than 15 years 
accounted for 87% of these. This num- 
ber increased to 20 000 in 1984,° and in 
1987, there were 25 000 children youn- 
ger than 15 years estimated to require 
treatment in hospital emergency de- 
partments (EDs) for injuries associated 
with bunk beds (US CPSC, 1987 statis- 
ties, unpublished data). These bunk bed 
injuries resulted in an estimated 570 
hospitalizations and four pediatric 
deaths in 1987. Unfortunately, little in- 
formation is available about bunk bed 
injuries or how-to prevent them from 
occurring. The purpose of this study 
was to investigate the types and sever- 


ity of injuries associated with bunk beds 
to determine how such injuries occur 
and to consider ways to prevent rheg 
injuries. 


SUBJECTS AND METHODS 


All children who presented to the ED of 
Childrens Hospital of Philadelphia (Pa) be- 
tween February 1988 and February 1989 
with injuries related to bunk beds were inter- 
viewed. Interviews were either conducted 
during the visit or by telephone within 3 days 
of the visit, and a uniform questionnaire was 
completed. A “control” group of children who 
use bunk beds, but came to the ED for anoth- 
er reason during this period, were also inter- 
viewed. This group was identified when fam- 
ilies responded to a triage inquiry regarding ` 
bunk bed use in the home. Demographic in- 
formation was obtained, as well as informa- 
tion about the age and composition of the 
bed, presence and location of ladders and 
guard rails, and the floor surface where the 
bed was located. Detailed information about 
the child’s medical history, including previ- 
ous bunk bed injuries, was ascertained. Fi- 
nally, for those injured, details about how the 
injury occurred and the nature and outcome 
of the trauma were recorded. Data were ana- 
lyzed by x’, and P <.05 was considered sig- 
nificant. Injuries were grouped for severity _ 
as major (concussion), moderate (fractures, 


- laceration), and minor (abrasion or contu- 


sion) ‘and were compared with several 
variables. 


RESULTS 


During a l-year period, 68 children 
with injuries related to bunk beds were 
treated in our ED. A control group of 62 
children who own bunk beds but had no 
injury (ie, came to the ED for another 
reason) were also interviewed. In this 
control group, 8 patients had previously 
suffered injuries related to bunk beds. 
It is not known how old the children 
were when these injuries occurred. 


` Thus, they were eliminated from analy- 


sis, leaving 54 controls. 

Table 1 summarizes the demographic 
data of the injured and control groups. 
The mean age of injured children was 
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` Table 1. —Demographic Data of Injured Children VS 


< Control Group . 


No. (%) 





Injured 
Children 


— 


Control 
Group 


' Table 2.— — Comparison of Bunk Beds in ne and 
= . Control Groups A 


No. (%) 


Control 
Group 


Injured 
Children 








No. of patients 68 


Age, y 
Mean 5.12 


<2 25 (37) 

<6 47 (70) 
Race (B) 60 (88) 
Sex (M) 36 (53) 


Payment source, No. (%) 
Medical assistance 


Private insurance 
Self-pay 
*Significantly different (P<.05). 


30 (47) 
5 (8) 
20 (31) 





5.12 years compared with the control 
group mean of 6,28 years, Forty-seven 
injured children (70%) and 26 control 
children (48%) were younger than 6 
years (P<.05). Similarly, significantly 
more children were younger than 2 
years in the injured group than the con- 


trol group (25 vs 10; P<.05). The sex ' 


and race of the injured and control 
groups were not significantly different. 
The payment status was different for 
the two groups (more insured patients 
in the control group, more with Medical 
Assistance or no insurance in the in- 
jured group), suggesting a more afflu- 
ent control group. 

In the injured and control groups, 
94% of the bunk beds were made of 
wood, and 86% were stacked in the same 
direction (Table 2). Those in the injured 
group had more beds that were less than 
5 years old: 80% (48 children) vs 65% (85 
children) (P<.05). The presence and lo- 
cation of ladders were similar in the in- 
jury and control groups. Surprisingly, 
29 (48%) of those injured had no side 
rails on the top bed, but this was not 
significantly different from the control 
group, where 37% (20 children) had no 
side rails. Those injured were much less 
likely to have carpeted floors under the 
bunk bed (42% [26 children] injured vs 
67% [86 children] controls) (P<.05). 
The injured and control groups had a 
similar number of children with previ- 
ous medical problems, and only a few of 
these were serious or possibly related to 
the injury. Three injured children were 
severely mentally retarded, and one 
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54 Made of wood 
Stacked parallel 
Bed <5 y old 


No ladder 


6.28 | 
10 (49)* 
26 (48)* 
42 (78) 
34 (63) 


No side rails 
Carpeted floor 


20 (37) ` 
17 (32)* 
6 (11)* 


child in the control group was a 
hemophiliac. 

Most injuries occurred during day- 
time hours, but 19 (29%) occurred be- 
tween 10 PM and 8 AM. Injuries occurred 


most often when the child fell from the | 


top bed (88 children [58%]), fell off the 
ladder (7 children [11%]), fell off the 
bottom bed (8 children [12%)), or hit the 
sides of the bed (8 children [5%]. The 
bed collapsed, injuring 1 child (1%), and 


other causes were responsible for 9 chil-. 


dren (13%) being injured. Most children 
(87/61 [61%] were injured by hitting the 
floor, but 15% (9/61) were injured by 
part of the bed, and another 24% (15/61) 
were injured when they hit another ob- 
ject (toy, glass, table) during the fall. 
Injuries occurred during sleep in 19 chil- 
dren (29%), while getting in or out of the 
bunk bed caused injury in 18 children 
(20%). Twenty-four children (86%) 


were injured playing in the bed; 4 chil- — 


dren (6%) were injured playing near the 
bed; and 6 children (9%) were injured 


during other activities. One child was ` 


struck by the blade of a ceiling fan while 
climbing into the top bed. Of those in- 
jured while asleep, 13 of 19 children 
were younger than 6 years. 

The most frequently injured body 
parts from bunk bed trauma are as fol- 
lows: head, 35 (52%); lower extremity, 9 
(13%); face, 8 (12%); upper extremity, 7 
(10%); mouth/teeth, 3 (4%); eye, 3 (4%); 
buttocks, 2 (8%); and trunk, 1 (2%). Six 
patients (9%) injured more than one 
body part. No child suffered neck inju- 
ry, genital injury, or internal-abdomi- 


Ladder at side of bed 





57 (94) 
52 (85) 
48 (80) 
711) 
24 (40) 
29 (48) 
26 (42) 


51 (94) 
45 (86) 
35 (65)* 
9 (17) 
29 (56) 
20 (37) 
36 (67)* 


*Significantly different (P-<.05). 


nal injuries during this study period. 
The most common types of injuries were 
lacerations (27 [40%]), followed by con- 
tusions (19 [28%]), concussions (8 
[12%], and fractures (7 [10%]). Sprains 
accounted for 3 injuries (4%), abrasions 


. accounted for 1 injury (2%), and other 


types accounted for 3 injuries (4%). No 
deaths were noted from bunk bed inju- 
ries during this study period. However, 
six children (9%) suffered injuries se- 
vere enough to require hospital admis- 
sion. All of these children fell from the 
top bed. Of these, four had concussions, 
one had a skull fracture with a subdural 
hematoma, and one had a laceration 
near the eye. In addition, seven children 
(10%) required referral to a subspecia- ~ 
list (ie, orthopedist or trauma surgeon) 
for treatment of injuries. Fifty-five chil- 
dren (81%) were treated and released 


` from the ED. 


_ Head and facial injuries are signifi- 
cantly related to the lack of side rails on 
the top bed when compared with other 
types of injuries (P<.05). Five of six 
children admitted to the hospital had no 
side rails, but perhaps due to our small 
sample, this did not reach statistical sig- 
nificance (P<.15). The type of injury, 
severity of injury, or outcome was unre- 
lated to age of the child, cause of injury, 
or activity engaged in when injured. 


COMMENT 


Bunk beds are commonly found in 
American households and dormitories. 
Not surprisingly, bunk bed-related in- 
juries have been increasing in this coun- 
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try. Some of these injuries can be quite 
serious, and the CPSC (unpublished 
data, 1987 statistics) has noted several 
deaths due to bunk beds.*” In this study 
no deaths were reported. However, six 
children (9%) required admission to the 
hospital, eight children (12%) had con- 
cussions, and seven children (10%) fell 
with enough force to cause a fracture. It 
is possible that children with fatal inju- 
ries during our study period were treat- 
ed at other hospitals or such patients 
were brought directly to the coroner 
instead of a hospital ED. 

Bunk bed injuries can be prevented 
by modifying the bed, the environment 
around the bed, and by controlling the 
children who use the beds. In some 
cases, the bed needs to be modified. 
Children occupying the lower beds have 
been fatally injured following collapse of 
the top bed.*” This can result when cross 
wires are improperly attached and be- 
come dislodged, allowing the mattress 
to fall across the throat and chest of a 
child causing suffocation.’ Fortunately, 
only one child in our study was hurt 
when the bunk bed collapsed. These in- 
juries can probably be prevented if par- 
ents inspect the beds regularly and 
make sure ladders and cross ties under 
the mattress are secured (bolted) and 
that hinges are tightly fastened. Fur- 
thermore, padding on the bed may re- 
duce some minor injuries. We found 
that three children (5%) were injured by 
hitting the bed. Finally, recall of defec- 
tive beds and legislation to ensure that 
beds are made safely can also prevent 
additional injuries. Specifically, frames 
and support structures should meet 
strict criteria that would make collapse 
of the bed highly unlikely. Rounded 
edges on the beds should be required. 

In addition, side rails on upper beds 
need to be in place and properly main- 
tained. A large number of children in 


1. Helfer RE, Slovis TL, Black M. Injuries re- 
sulting when small children fall out of bed. Pediat- 
rics. 1977;60:583-535. 

2. Nimityongskal P, Anderson LD. The likeli- 
hood of injuries when children fall out of bed. J 
Pediatr Orthop. 1987;7:184-186. 

3. Schuman AJ. Waterbeds: yet another pediat- 
ric hazard. Clin Pediatr. 1988;27:595. 

4. Bunk bed injuries? Am Fam Physician. 
1976314:55. Editorial. 

5. Brown BS. Are bunk keds hazardous to com- 
mon sense? Pediatr Nursing. 1979;5:7. 
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our control and injured groups slept in 
upper beds with no side rails. This find- 
ing was important in several ways. Six 
of seven injured children who were 
younger than 18 months fell from beds 
with no side rails; more head and face 
injuries occurred in children in top beds 
with no side rails; and five of six children 
who required hospitalization fell from 
top beds without side rails. According to 
the CPSC, these guard rails should ex- 
tend 12.5 em above the mattress.° 

The environment around the bunk 
bed can also be modified to prevent, 
bunk bed injuries. The injured patients 
in our study were much less likely to 
have the bed located on carpeted floors, 
suggesting that carpet may play a pro- 
tective role. In addition, 15 (24%) of the 
children in our study were injured by 
glass, toys, or other furniture near the 
bunk bed. Thus, some injuries could be 
prevented by putting carpet with thick 
padding near bunk beds and making 
sure no sharp objects, pointed furni- 
ture, or ceiling fans are near the beds. 
Although not specifically addressed in 
our study, a nightlight may help chil- 
dren to get in and out of bed at night. 

Finally, bunk bed injuries can be pre- 
vented if the children using them are 
carefully supervised. Most importantly, 
young children should not be allowed to 
sleep in bunk beds. The CPSC has long 
recommended that children younger 
than 6 years should not use bunk 
beds.**" In our study, age was unrelat- 
ed to the type or severity of injury. 
However, those injured were signifi- 
cantly younger than the control group. 
Specifically, most of those injured dur- 
ing sleep were young children who can 
easily roll over and fall out of bed if 
unsupervised. This is especially true if 
side rails are not properly maintained on 
the top bed. Young children are also at 


_ risk for becoming entangled in the bunk 


References 


6. US Consumer Produet Safety Commission. 
Bunk Beds. Product Safety Fact Sheet, No. 71. 
Washington, DC: US Consumer Product Safety 
Commission; 1985. 

7. US Consumer Product Safety Commission. 
United Furniture to Provide Bunk Bed Modifica- 
tion Kit. Consumer Product Safety Alert. Wash- 
ington, DC: US Consumer Product Safety Commis- 
sion; December 1987, 

8. Gelpke PM. Hazards of bunk beds. Can Med 
Assoc J. 1974;110:1185. 

9. Riley TL, Brannan WL. Bunk beds and the 


bed parts. The CPSC has reported 
deaths in young infants or toddlers 
whose heads were trapped between the 
mattress and guard rail or the mattress 
and the wall.” Such deaths could be pre- 
vented by altering the bed, closing the 
space between the lower edge of the 
guard rail and upper edge of the siderail 
to less than 8.75 em,” and, again, not 
allowing young children to sleep in the 
beds. Perhaps it would be helpful if 
bunk beds carried a warning label indi- 
cating the top bunk is unsuitable for 
children younger than 6 years. Such 
warning labels have been recommended 
for certain foods that might present an 
aspiration hazard to young children.” 

Parents may also have an important 
role in injury prevention if they are 
made aware that bunk beds should not 
be used for play. In our study most inju- 
ries (24 [86%]) occurred while the beds 
were used for play instead of for sleep. 
Moreover, several children in both of 
our study groups had medical problems 
(ie, mental retardation, seizure disor- 
der, hemophilia) that make the use of 
bunk beds dangerous. While these con- 
ditions were unrelated to more serious 
injury during our study, others have 
reported a death of a child who fell from 
a top bunk bed during a seizure.’ Par- 
ents need to be aware that children with 
disorders that put them at risk for fall- 
ing should be prohibited from using top 
bunk beds. 


CONCLUSION 


Bunk bed injuries are common and 
may be serious. Modification of the bed 
and surrounding environment will help 
reduce some injuries. Also, since the 
law of gravity cannot be amended, the 
use of bunk beds should be. 
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| Incidence of Impact Trauma With Cranial Injuries 


Ascribed to Shaking 


Randell Alexander, MD, PhD; Yutaka Sato, MD; Wilbur Smith, MD; Thomas Bennett, MD 


è Shaking as a mechanism of severe 
brain injury in Infants has been challenged 
on a theoretical basis as insufficient to 
explain the magnitude of observed Inju- 
ries. Computed tomography and magnet- 
ic resonance imaging, developed since 
shaken baby syndrome was first de- 
scribed, are helpful in establishing wheth- 
er external trauma occurred for Infants 
thought to have been shaken. We com- 
plied data from 24 Infants initlally diag- 
nosed as having shaken baby syndrome, 
Including physical examination, roent- 
genograms, computed tomography or 
magnetic resonance Imaging, and autop- 
sy (when applicable). Half of the patients 
showed no evidence of direct impact, and 
evidence of external trauma was not pre- 
dictive of a fatal outcome. These findings 
Indicate that shaking by Itself is sufficient 
to cause severe or fatal Intracranial Injury 
_ and that the shaken baby syndrome re- 
flects a spectrum of such child abuse inju- 
rles that may include direct trauma or only 
shaking. _ 

(AJDC. 19903144:724-726) 


he original concept of intracranial in- 

juries due to violent shaking of chil- 
dren was formulated to explain those 
instances in which severe intracranial 
trauma occurred in the absence of signs 
of external head trauma.” The mecha- 
nism of injury in these instances was 
postulated to oceur owing to a combina- 
tion of factors, including the large crani- 
al size of infants, neck muscle laxity in 
infants, and the vulnerability of the in- 
tracranial bridging veins due to the 
large subarachnoid spaces present in in- 
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fants.** The intracranial injuries as- 
cribed to shaking trauma include retinal 
hemorrhages, .extra-axial fluid collec- 
tions, axonal shearing injuries at the 
gray matter-white matter interfaces, 
and cerebral edema.*” 

Recently, these concepts have been 
challenged and a theoretical model has 
been introduced suggesting that there 
must be a component of direct external 
force in addition to the shaking to pro- 
duce the injuries reported.*" To test 
this hypothesis, we examined in detail 
the data from 24 brain-injured child 
abuse victims who were previously di- 
agnosed as being victims of shaking. 


PATIENTS AND METHODS 


During a 4.5-year period (July 1984 to Jan- 
uary 1989), 24 infants between the ages of 3.5 
and 59 weeks were either directly diagnosed 
by a multidisciplinary child protective team 
or weré diagnosed by the forensic pathologist 
of the State Medical Examiner's Office as 
having injuries consistent with the intracra- 
nial injuries attributed to shaking. All pa- 
tients were seen directly or in consultation 
by at least two of us. No infants with trauma 
from shaking were excluded. 


All patients underwent physical examina- 


tion, or autopsy examination if the child died, 
for signs of direct head trauma (bruises, lac- 
erations, etc). In all cases skull roentgeno- 


grams and computed tomographic scans . 


were reviewed with particular attention to 
signs of extracranial trauma, such as sub- 


, galeal hematoma. When available, magnetic 


resonance images were also reviewed. Skele- 
tal roentgenograms and ophthalmologic data 
were obtained from each patient. 


RESULTS 


There were 12 male and 12 fe- 
male infants with a median age of 8 
months. Excluding the medical examin- 
er’ cases, 6 infants (25%) died because 
of their injuries. 

Direct trauma to the head was in- 
ferred if any of the following signs 
were present: physical examination evi- 









| Table 1.~Outcomes of All Patients ` 


Evidence of 
External No 
Head Trauma Evidence Total 


5 9 
15 









dence of contusion or subgaleal swell- 
ing, roentgenographic demonstration of 
skull fracture, imaging demonstration 
(computed tomography or magnetic 
resonance imaging) of extracranial 
bleeding, or autopsy evidence of direct 
trauma (subgaleal bruising). Results of 
this analysis are given in Tables 1 and 2. 

Half of the patients demonstrated 
signs of external head trauma. The 
spectrum of intracranial injuries among 
those infants was indistinguishable 
from the spectrum of those with no evi- 
dence of external trauma. The mortality 
rate was not statistically different be- 
tween the group with evidence of direct 
trauma and those without such evidence 
(Table 1). There were three instances in 
which subgaleal bleeding was demon- 
strated either by imaging techniques 
(two instances) or autopsy (one in- 
stance) and was not evident on physical 
examination. 

Evidence for extracranial bone frac- 
tures was present in five children. 
These were seen most commonly in the 
ribs, and less commonly in extremities. 
One patient had three rib fractures and 
oné ankle fracture but no evidence of 
head trauma. 


COMMENT 


In our group of patients with a variety 
of head injuries characteristic of those 
ascribed to shaking, 12 (50%) suffered 
intracranial injuries-only from shaking, 
while 12 (50%) represented a mix of 
shaking and direct impact to the head. 


Impact Trauma and Shaking—Alexander et al 


Table 2.—Evidence of External Head Trauma* 


Approximate Time From Presentation to Test 
(Finding of External Head Trauma) 





Physical Skull 


Examination 


Roentgenogram cT 


Autopsy 





(=) 1(-) 
(+) 1(+) 
(+) WS} 
(=) 1) 
(+) 31 (—) 
(+) 1(-) 
(-) 1(+) 
(+) 1(+) 
T) 
3(-) 
2(+) 
2(-) 
TC) 
2(-) 
qi) 
1) 
3(-) 
UA Gs); 
2(-) 
Ne) 
3(-) 
1(=) 
1(-) 
wE) 


2 
3 
4 
5 
6 
7 
8 
9 


set 
«= © 





*This description is of the imaging modalities and timing of the modality from presentation of the patient. 
A plus sign (positive) or minus sign (negative) in parentheses indicates the modality revealed or failed to 
reveal signs of external injury. The number outside the parentheses indicates the number of days after 
presentation until the study was performed. CT indicates computed tomography; MRI, magnetic resonance 


imaging. 


This is similar to a finding by Sinal and 
Ball.” The absence of evidence for direct 
impact supports the hypotheses of 
Guthkelch’ and Caffey** that shaking 
alone is sufficient to cause serious intra- 
cranial injury. The lack of a relationship 
between mortality and evidence of im- 
pact suggests that severe injury can oc- 
cur with shaking alone. 

The argument has been made that 
children with intracranial injuries but 
without detectable signs of external 
head trauma may have suffered an im- 
pact with a padded surface, such as a 
cushion or crib mattress, and this im- 
pact caused an intracranial injury. This 
cannot be completely refuted; however, 
it seems unlikely that a force sufficient 
to cause such internal head trauma 
would leave no sign on the scalp and no 
subgaleal injury that could be identified 
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through autopsy or brain-imaging tech- 
niques. Consequently, providing the 
burden of proof would seem at this point 
to fall to those who claim that impact 
must be present in all instances of seri- 
ous intracranial injury. Direct evidence 
from the perpetrators of the injury is 
almost never available, and when testi- 
mony as to mechanism of injury is given, 
this is often of dubious veracity. For 
example, the mother of one of the pa- 
tients who died was later convicted of 
involuntary manslaughter and received 
a suspended sentence. At no risk of fur- 
ther legal proceedings, she wished to 
lecture to concerned groups about the 
dangers of shaking, based on her own 
experience. Although she only admitted 
to shaking her child 20 days prior to 
hospitalization, magnetic resonance im- 
aging clearly demonstrated extensive 





Coronal T,-weighted magnetic resonance im- 
age documents a large subgaleal fluid collec- 
tion (arrow) as well as bilateral subdural he- 
matomas (arrowheads). The subgaleal fluid 
was taken as evidence of direct trauma. 


subgaleal hemorrhage indicating an im- 
pact injury (Figure). 

An experimental model has been ad- 
vanced, purporting to demonstrate that 
shaking alone is insufficient to cause se- 
rious intracranial injury’; however, this 
has been criticized because it depends 
on a close approximation of the dynam- 
ics involved with human infants for va- 
lidity. As an initial difficulty there is 
considerable disagreement as to the 
force necessary to cause intracranial in- 
juries,*”"* even with simple assump- 
tions about the nature of the assault. 
Owing to these vagaries, for the present 
it is necessary to rely on clinical studies 
to delineate mechanisms of injury. 

Retinal hemorrhages, a common com- 
ponent of shaking injuries, are not easi- 
ly explained by impact alone. A study of 
54 infants involved in automobile acci- 
dents did not document any hemorrhag- 
ic funduscopic findings, despite the fact 
that 43 suffered skull fractures as a re- 
sult of direct trauma.” As another possi- 
ble mechanism of injury, cardiopulmo- 
nary resuscitation and trauma, unless 
abusive, have not been found to be relat- 
ed to retinal hemorrhages.” The pres- 
ence of retinal hemorrhage in children 
with intracranial injuries, therefore, 
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suggests that a shaking component of 
the injury exists. 

Our data suggest that shaking in and 
of itself is sufficient to cause seri- 
ous intracranial injury or death. A sub- 
stantial number of instances, however, 
represent a combination of shaking and 
impact injuries. Retinal hemorrhage 
implies a shaking component of injury; 
however, physical examination, imag- 
ing studies, and pathologic examination 
are needed to determine whether evi- 
dence of direct external trauma exists. 
While medically such causative distinc- 
tions are not crucial to documenting 
physical abuse, legally the mechanism 
of injury must be defined” for the phy- 
sician confronted with the necessity of 
testimony as to the child’s injuries. 


Linda Crabbe, MD, helped with several case 
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Purpose.—This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; continuing education of health professionals; 
education of patients and families; and health education for the general public, the community, and 
organizations that contribute to the promotion and improvement of the health of children. 


Editorial Comment.—Cutting through all their arguments, children and young people (as well as 
older ones) who ride bicycles are better protected from head injury by wearing helmets. How do we get 
them to wear them? This important article presents a working program that has a positive impact on 


morbidity. Read it and use whatever will work in your community. —H.D.A. 


The Seattle Children’s Bicycle Helmet Campaign 


Abraham B. Bergman, MD; Frederick P. Rivara, MD, MPH; Deborah D. Richards; Lisa W. Rogers 


e Though bicycle head trauma is a sig- 
nificant cause of mortality and morbidity, 
much of which can be mitigated by wear- 
ing protective helmets, in 1986, few 
schoolchildren in the area of Seattle, 
Wash, were observed to wear helmets. We 
describe the mechanics of a multifaceted 
campaign undertaken to alter this situa- 
tion, involving a coalition of health, bicy- 
cle, and helmet industry organizations. 
These were the major objectives: (1) to 
convince parents that riding bicycles 
without helmets is hazardous, (2) to lower 
the price of helmets to more affordable 
levels, and (3) to overcome the reluctance 
of children to wear helmets. The campaign 
was successful; the sales of one brand of 
a youth helmet in the Seattle area rose 
from 1500 to 22 000 over a 3-year period, 
and the observed helmet usage rate 
among school-age children increased 
from 5% to 16% compared with a rise of 
only 1% to 3% in a control community, 
Portland, Ore. 

(AJDC. 1990;144:727-731) 
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he case for children to wear protec- 

tive helmets while riding bicycles is 
compelling. Bicycling injuries to chil- 
dren and adolescents account for over 
400000 emergency department visits 
and 500 to 600 deaths in the United 
States every year.’ Most bicycle-re- 
lated hospital admissions and deaths are 
due to injuries to the skull and brain, 
and almost one fourth of all significant 
brain injuries in children 14 years or 
younger are bicycle related.” A case- 
control study of injuries among bicycle 
riders experiencing a crash in the area 
of Seattle, Wash, showed that safety 
helmets reduce the risk of head injury 
by 85% and brain injury by 88%.* 

The compelling evidence notwith- 
standing, the idea of wearing bicycle 
helmets has not caught on with Ameri- 
can parents and/or their children. In 
1985 Weiss’ found that fewer than 2% of 
schoolchildren in Tucson, Ariz, were 
wearing helmets while riding bicycles, 
and few pediatricians and family physi- 
cians were encouraging them to wear 
helmets.” A survey of parents in four 
Seattle-area pediatric offices in 1985 
demonstrated that our community was 
no different; only 8 (8%) of 242 parents 
reported that their children owned bicy- 
cle helmets. Faced with this unsatisfac- 
tory situation, in the summer of 1986 we 


embarked on a campaign to induce as 
many schoolchildren as possible in the 
Seattle area to wear helmets while rid- 
ing bicycles. This report describes the 
mechanics of how that campaign was 
carried out and the implications for oth- 
er injury-control programs. 


DEVELOPING STRATEGIES 


Our specific goals were to persuade 
parents to purchase and children to 
wear bicycle helmets. Though the 
greatest number of bicycle head injuries 
occur among 8- to 16-year-olds,’ we tar- 
geted a narrower age group, elemen- 
tary school children, especially those 
just starting to ride bicycles. Attempt- 
ing to alter the behavior of teenagers 
was thought to be beyond our capabili- 
ties. We concentrated our activities 
during the spring and summer, when 
children ride bicycles, and during the 
Christmas buying season, when most 
bicycle products are purchased. 

For better or worse, consumer poll- 
ing has become a standard tool in the 
United States for shaping campaigns 
that promote political candidates as well 
as commercial products. We followed 
suit, conducting an attitude survey on 
helmet ownership and usage among 
1057 randomly selected third-graders 
and their parents in the Seattle Public 
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Schools.” Based on the survey, we had 
to overcome three major obstacles to 
achieve success: (1) Parents were aware 
of neither the magnitude of bicycle-re- 
lated head trauma nor the protection 
afforded by helmets. (2) The cost of the 
helmets, ranging between $40 and $60, 
was an appreciable deterrent to mass- 
marketing. (3) Because of the infre- 
quent use of bicycle helmets by peers, 
children were reluctant to wear them. 
Based on these findings, three separate 
but related strategies were developed: 
(1) Increase parent awareness. (2) De- 
crease the cost of helmets. (3) Provide 
incentives to children for use. 


BUILDING THE COALITION 


In organizing a children’s bicycle hel- 
met coalition we were influenced by the 
Swedish injury-control experience, in 
which a variety of community organiza- 
tions that work with children address 
discrete aspects of a campaign best 
suited to their interests.” Leadership 
and coordination of the coalition was 
provided by the Harborview Injury 
Prevention and Research Center, Seat- 
tle, one of five centers funded by the US 
Centers for Disease Control, Atlanta, 
Ga, committed to a broad-based, multi- 
disciplinary approach to injury control. 
Other key constituencies represented 
in early planning were the organized 
bicycling community (Cascade Bicycle 
Club), the Seattle-King County De- 
partment of Public Health, and Moun- 
tain Safety Research, a Seattle-based 
manufacturer of quality outdoor equip- 
ment, including bicycle helmets. Out of 
this small steering group, a 16-member 
Washington children’s bicycle helmet 
coalition was formed. To be listed as a 
coalition member an organization had to 
provide some tangible contribution of 
either money or in-kind services. 


RAISING PARENTAL AWARENESS 


Efforts to raise parental awareness 
involved a combination of personal con- 
tact with health care providers, events 
such as trade shows for parents, and, 
above all, exposure to mass media. Phy- 
sician offices, hospitals, and health de- 
partment clinics were heavily utilized. 
In the first year only pediatricians were 
furnished with pamphlets and fact 
sheets to distribute to their patient fam- 
ilies. In the second year family physi- 
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Wear a bike 
helmet. Its the 
smartest way to 
use your head 
when vou rick 





PANE R oA 


Sample promotional material for bicycle helmet campaign, including an educational pamphlet 
(Head Smart), a large poster, a bicycle “hang tag” (Wear a Helmet), and a small flyer (Head 


Smart). 


cians were included. In the third year, 
by calling a toll-free number of the 
Washington State Medical Association, 
physicians or clinics received a package 
containing a colorful poster for the office 
(“Helmet Power”), a supply of informa- 
tion pamphlets, and helmet discount 
coupons (Figure). 

Many more parents were reached by 
newspapers, television, and radio. Here 
we could take full advantage of the pre- 
vention campaign emanating from a ma- 


jor trauma center. The fact that physi- 
cians and surgeons at Harborview 
Medical Center, where most of the 
short-term care of seriously injured bi- 
cyclists was provided, and Children’s 
Hospital Medical Center, where most of 
the rehabilitation care took place, were 
spokespersons in the prevention cam- 
paign lent considerable credibility. In 
addition, the Harborview trauma regis- 
try, which provided surveillance on 
over 95% of serious pediatric trauma in 
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King County, generated up-to-date sta- 
tistics on bicycle trauma and identified 
individual victims for media publicity. 

Soon after admission most families of 
bicycle trauma victims were asked if 
their child’s case could be publicized on 
behalf of the helmet campaign. With few 
exceptions they were delighted to assist 
in the hope of preventing similar inju- 
ries in other children. Television sta- 
tions and newspapers, particularly the 
smaller community weeklies, were anx- 
ious to report these human interest sto- 
ries. The victim stories seemed to have 
a powerful impact. In one of the most 
clear-out cases, publicity about a head 
injury victim in one suburban communi- 
ty stimulated a local campaign that re- 
sulted in a dramatic increase in chil- 
dren’s helmet sales and usage. 

Television and radio advertising were 
also employed. Two 30-second televi- 
sion commercials were produced, one 
by a professional company that charged 
only for materials and the other by the 
local ABC affiliate, KOMO-TV, for free. 
Both commercials were distributed to 
stations throughout the state to be 
shown as public service announce- 
ments. The production quality of the 
public service announcements was high; 
one received a prize in a regional adver- 
tisers competition and was nominated 
for a national Emmy Award. 


LOWERING THE PRICE 
OF BICYCLE HELMETS 


In 1986, though helmets for infants 
and toddlers riding as passengers on 
bicycles were available, because of 
scant demand, manufacturers paid little 
attention to the school-age child. 
Though the vast majority of children’s 
bicycles were sold in major retail out- 
lets, few of them stocked helmets. In- 
stead, helmets were sold mostly in spe- 
cialty bicycle shops, costing usually 
between $40 and $60. We thought that 
only the most highly motivated and af- 
fluent parents would invest in a helmet 
that cost between one half and two 
thirds the cost of a bicycle. Our goal was 
thus to get safe helmets sold for less 
than $25. (Rather than endorse specific 
products, we defined “safe” helmets as 
any that passed the voluntary American 
National Standards Institute and/or 
Snell standards.) This meant creating a 
demand so that major retailers would 
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stock and promote children’s helmets 
along with bicycles. The breakthrough 
came about through the efforts of the 
promotions manager of Mountain Safe- 
ty Research, Kevin Gallagher, who con- 
vinced his company to create a subsid- 
iary (Vector Products) to mass-produce 
and market its helmet under a different 
label, VMX. In turn, Fred Meyer, a 
major Pacific Northwest retailer, was 
convinced to purchase a large supply of 
VMX helmets, which were sold for 
$19.95. Fred Meyer also agreed to at- 
tach “hang tags” to children’s bicycles 
promoting helmets. With alacrity, the 
Washington state chapter of the Ameri- 
can Academy of Pediatrics presented 
Fred Meyer with an award for “corpo- 
rate good citizenship” for being the first 
major retailer in the country to promote 
safe, affordable children’s bicycle hel- 
mets. In addition, VMX helmets were 
made available to parent-teacher asso- 
ciations for bulk sales. 

As often happens to corporate pio- 
neers, Mountain Safety Research did 
not profit from the success of its VMX 
helmets, and, indeed, in 1987 the com- 
pany was forced to leave the mass-pro- 
duced children’s helmet field. As a small 
company, it possessed neither sufficient 
capital nor the distribution system to 
compete with larger companies for this 
potentially large, new national market. 
Fred Meyer's entry into the children’s 
field, of course, did not escape the atten- 
tion of those larger helmet manufactur- 
ers. In 1988, one of them, Pro-Tec, with 
headquarters in the Seattle area, re- 
placed Mountain Safety Research in our 
coalition. Pro-Tec donated $5000 for 
educational materials with the under- 
standing that the poster and other ma- 
terials produced with this money would 
show their youth helmet, the Pro-Tec 
Freestyle II. More importantly, Pro- 
Tec arranged through its distributor, 
Seattle Bicycle Supply, for 59 bicycle 
shops statewide to offer either the Free- 
style II helmet (for children aged 5 to 18 
years) or its child’s helmet (for children 
aged 1 to 5 years) for $25 on presenta- 
tion of a discount coupon. 


INDUCING CHILDREN 
TO WEAR HELMETS 


Making the purchase is one thing; get- 
ting children to always wear helmets 
while riding bicycles is quite another 


matter.” From talking to children we 
were aware that their main resistance 
would stem from being perceived as 
“being different” or being labeled a 
“nerd.” To overcome the “nerd factor” 
we recruited prominent sports figures 
from the Seattle Mariners, University 
of Washington Huskies, and Seattle 
Seahawks to promote the theme that 
helmets should be part of the uniform of 
anyone who rides a bike, just as they 
are for baseball batters and football 
players. 

The bulk of the school-based cam- 
paign was undertaken with one paid 
staff member and an energetic volun- 
teer effort by members of the Cascade 
Bicycle Club. Numerous school assem- 
blies and bicycle rodeos were con- 
ducted, highlighted by the appearance 
(on wheels) of a masked figure called 
Sprocketman. At many of our bicycling 
events rewards were given to children 
wearing helmets, such as free tickets to 
Seattle Mariner baseball games and 
coupons for free french fries. Several 
youth groups, especially the Boy Scouts 
and Girl Scouts and Camp Fire, pro- 
moted helmets through merit badges 
and mandating their use in their bicycle- 
erlated activities. 


COSTS OF CAMPAIGN 


Because no individuals worked exclu- 
sively on the campaign and because of 
the difficulty in assessing the value ofin- 
kind contributions, cost figures are nec- 
essarily imprecise. A key to success in 
the second and third years was having a 
coordinator, in our case a health educa- 
tor (D.D.R.), available full-time and a 
public relations specialist (L.W.R.) 
available part-time through the active 
“riding season.” In 1987 and 1988 a 
health educator at Cascade Bicycle Club 
also worked at least half-time on the 
campaign during the active phase. Oth- 
er than paying personnel, direct dollar 
costs went toward the printing and 
mailing of materials. 

We cannot overemphasize the impor- 
tance of donated “in-kind” services as 
opposed to direct contributions. For ex- 
ample, though the Washington State 
Medical Association did not directly 
contribute money, it solicited funds to 
print educational materials, distributed 
those materials to physicians, and had 
its advertising agency assist in promot- 
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ing events. The Children’s Hospital 
printed and distributed coupons and 
provided volunteers to monitor their re- 
demption. The Seattle-King County 
Health Department published and dis- 
tributed its own pamphlet and con- 
ducted a series of bicycle rodeos 
throughout the county. KOMO-TV 
gave the campaign a big boost after join- 
ing the coalition in 1987 by sponsoring 
several large events and providing free 
advertising and materials. 


EVALUATION 


A number of outcome levels can be 
employed to evaluate the success of an 
injury-control program. At one end of 
the spectrum are changes in knowledge 
and attitudes. While potentially useful, 
changes in knowledge and attitudes 
may not be translated into changes in 
behavior and are, thus, difficult to inter- 
pret by themselves. At the other end of 
the spectrum are changes in mortality 
and morbidity, the ultimate goals of any 
injury-control program. Given the low 
number of deaths (approximately 12 per 
year in the state of Washington) and the 
low rate of helmet usage, many years 
will pass before a change in the death 
rate can be discerned as a result of the 
campaign. 

Emergency department visits for 
head injuries due to bicycle-related 
trauma are more frequent events, with 
a rate of approximately 200 visits per 
100 000 population among children 0 to 
14 years of age.* Still, given a helmet 
effectiveness of 85%, a 15% increase in 
helmet use would only be accompanied 
by a decrease in emergency department 
visits of 25 per 100 000 population. Such 
a difference would be difficult to detect 
and would require a countywide emer- 
gency department surveillance system. 
We therefore relied on changes in be- 
havior to evaluate our campaign, name- 
ly, changes in the sales and use of bicy- 
cle helmets. 

The 1988 discount coupon program 
substantiated the belief of retailers that 
consumers prize a piece of paper that 
promises them “a deal.” Of 109 450 cou- 
pons distributed, 5155 (4.7%) were re- 
deemed, a figure deemed extraordinari- 
ly high by those involved in product 
promotion. As seen in Table 1, 4.3% of 
coupons given out by physicians and 
8.7% of those distributed at fairs and 
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Physician offices 
Schools 

Youth groups 
Other (events, fairs, etc) 
Total 





Seattle, Wash 


No. of 
Observations 


May 1987 
September 1987 
May 1988 
September 1988 


bicycle rodeos were redeemed, which 
we consider an excellent response. 

Annual sales of the Pro-Tec Freestyle 
II youth helmet in the Seattle-King 
County area increased from 1500 in 1986 
to 5000 in 1987 to 20 000 in 1988 and to 
30 000 for the first 8 months of 1989. 

Finally, a survey of helmet usage 
among elementary school children in 
the Seattle area and in Portland, Ore, a 
control community, was carried out by 
investigators not involved with the 
campaign. This involved 9827 observa- 
tions in upper-, middle-, and low-income 
neighborhoods made before, during, 
and 16 months after the start of the 
campaign. As shown in Table 2, helmet 
usage increased from 5% to 16% in Seat- 
tle compared with an increase of only 1% 
to 3% in Portland over the same period. 
We believe that the relatively higher 
baseline rate in Seattle (5%) was seen 
because the ridership survey started in 
the second year of the 3-year campaign. 
The details of this observational study 
are described elsewhere. “ 


COMMENT 


A 8-year campaign has resulted in an 
appreciable increase in the number of 
Seattle-area schoolchildren wearing bi- 
cycle helmets. Success was achieved 
through a multidimensional approach 
involving a broad-based community co- 
alition, combining individual health 
education with mass-media health pro- 


Table 1.—Discount Coupon Redemptions in 1988 by Distribution Site 


Site No. Distributed 





35000 
12100 
28650 


% Wearing 
Helmets 








No. (%) Redeemed 
1457 (4.3) 

818 (2.3) 
385 (3.2) 
2502 (8.7) 
5162 (4.7) 


Portland, Ore 


No. of 
Observations 


% Wearing 
Helmets 


motion, commercial advertising, and fi- 
nancial incentives. Why was this pro- 
gram successful when other individual 
and communitywide injury-control pro- 
grams have not been effective? 

One factor may be that our program 
was narrow in its focus. We aimed only 
to increase helmet use, not to change 
bicycling behavior. In general, large- 
scale community programs with broad 
goals have not been successful.” 

We also focused on a narrow age 
group, one we thought would be most 
amenable to behavior change. As men- 
tioned earlier, we did not attempt to 
change the behavior of adolescent bicy- 
cle riders. To date, educational pro- 
grams focused on reducing injuries 
among adolescents have had little 
success.” 

Mass media were employed as one 
component of our campaign. Media are 
rarely effective when used as the sole 
intervention in prevention programs.” 
However, when combined with other 
avenues of increasing awareness and al- 
tering behavior they can be powerful 
motivators of behavior change. Mass 
media also offer the potential for reach- 
ing far larger audiences than possible 
with face-to-face approaches.” 

Cost is an important barrier to any 
health promotion activity. We ad- 
dressed this barrier through the use of 
discount coupons and through the pro- 
motion and sale of lower-cost helmets. 
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Just as we provided rewards to chil- 
dren who wore helmets, others have 
effectively used incentives to increase 
use of child seat restraints,” seat-belt 
use by elementary school children,” and 
adult seat-belt use.” These incentives 
can take the form of individual re- 
wards,” group rewards,” or pledges.” 
Future programs should consider these 
principles to increase helmet use by 
children. 

The Seattle bicycle helmet campaign 
has served as a model for similar pro- 
grams in the state of Washington and 
across the nation. With support from 
the Bureau of Parent-Child Health Ser- 
vices of the Department of Social and 
Health Services, a health educator from 
the Harborview Injury Prevention and 
Research Center has helped to organize 
similar campaigns in 13 other communi- 
ties in Washington state. 


Note: After this report was written, a 
fifth survey of helmet usage among 
Seattle-area schoolchildren was con- 
ducted in September 1989. Nine hun- 
dred twenty-one observations were 
made; the bicycle helmet usage rate had 
risen to 23%. 


This study was supported in part by grant CCR 
002570 from the Centers for Disease Control and 
grant 6500-60281 from the Bureau of Parent-Child 
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Health Services of the Washington State Depart- 
ment of Social and Health Services, Olympia. 

Information and educational materials for bicycle 
helmet campaigns may be obtained from the TIPP 
Program, American Academy of Pediatrics, POB 
927, Elk Grove Village, IL 60009; the National 
Head Injury Foundation, 333 Turnpike Rd, South- 
boro, MA 01772; the Bicycle Federation of Ameri- 
ca, 1818 R St NW, Washington, DC 20009; and the 
National Safe Kids Coalition, 111 Michigan Ave 
NW, Washington, DC 20010. Individual copies of 
Developing a Children’s Bicycle Helmet Safety 
Program: A Guide for Local Communities are avail- 
able from the Harborview Injury Prevention and 
Research Center (ZX-10), 325 Ninth Ave, 
Seattle, WA 98104. 
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Family therap 
for colic. 


The excessive crying of colic puts a strain on 
the most loving family—and often on their 
physician as well. And whatever the cause of 
colic, one fact is clear: 


Gas is often part of the colic problem. 


New Phazyme Drops contains simethicone, 
which can safely break up gas and bring bak 
relief. That’s why it can help whenever colic 
is a problem. 


Significantly reduces crying of 
colicky infants.’ 
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Priced 25% below the leading brand. 


This significant price advantage will be 
particularly important to parents, since they 
may be relying on Phazyme Drops for up to 
three months. And it’s naturally flavored— 
something else they'll appreciate. 


NEW | 


Phazyme 
Drops” 
Helps you through 
the colic phase. 


1. Kanwaljit SS, Jasbir KS. Simethicone in the management of infant colic 
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INFORMATION 


Regular Classified 1Time 3Times 

or more* 
Cost per word $1.75 $1.60 
Minimum 20 words. per issue 


“In order to earn the three-time rate, your ad must be placed 
and prepaid at tne same time for three or more issues. 


Classified Display 1Time 3Times 
Full page $1,090 $948 
Two-thirds page 929 808 
One-half page 763 664 
One-third page 602 523 
One-sixth page 278 242 
Column inch 60 50 


Minimum display ad: one column inch 
12-time rate available on request. 


Box Service 


Available for all ads. The cost is $10.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly 
mailed directly to you. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 


National 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


_ Professional Opportunities 


PEDIATRICIANS — Major northeast Ohio medical 
center, establishing hospital-based, single-specialty 
group, seeks BC/BE pediatricians. Teaching, 
research opportunities. Primarily general pediatric 
practice, but subspecialties welcomed. Highly 
competitive initial compensation, excellent benefits 
package, relocation expenses, and assured growth 
potential. Forward CV to: The Hannah Group, 3539 
Woodridge Road, Cleveland Heights, OH 44121; or 
call: (216) 382-9699. 





CALIFORNIA — Multi-specialty group practice cur- 
rently recruiting an additional board-eligible/board- 
certified pediatrician. Practice is located in a pleas- 
ant, northern California community. There are two 
JCAH approved hospitals. Ample recreational op- 
portunities avaiiable, including close proximity to 
Lake Tahoe and San Francisco Bay area. First year 
guarantee, plus incentive. Malpractice paid. Send 
CV with inquiry to: Sharon A. Stone, Administrator, 
Chico Medical Group, 251 Cohasset Road, Chico, 
CA 95926. 


Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: American Journal of Diseases of Children, P.O. 
Box 1510, Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. 
Please do not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AJDC, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of American Journal of Diseases of Children. 


Professional Opportunities 


PEDIATRICIANS — Southeast United States: Sev- 
eral progressive groups seeking board-certified or 
board-eligible pediatricians. Send CV to: CPR 
Associates, P.O. Box 235005, Montgomery, AL 
36123-5005. 


GENERAL PEDIATRICIAN BC/BE — Southern 
California, Full-time general pediatrician to join 
busy multi-specialty group practice in north San 
Diego County. Competitive salary and fringe bene- 
fits. Send CV to: Physician Recruitment, The Mis- 
sion Park Clinic, 2201 Mission Avenue, Oceanside, 
CA 92054. Or call: (619) 967-4892. 


SOUTHERN CALIFORNIA — BC/BE pediatrician. 
Excellent opportunity to join busy, solo practitioner 
in a rapidly growing area. Fine, year-round recrea- 
tion/living. Send CV to: Desert Pediatrics, P.O. Box 
3936, Palm Desert, CA 92261. 


BC/BE PEDIATRICIANS 
FULL-TIME 
Several immediate openings to join a faculty 
of general pediatricians who teach and 
supervise residents and provide patient care 
primarily in acute care and emergency sec- 
tion but also in continuity care in a large pedi- 
atrics residency training institution at Cook 
County Hospital in Chicago. Pediatricians in 
general pediatrics practice with academic 
and acute care and emergency pediatrics 
interest as well, and/or pediatricians who had 
pediatrics emergency medicine training are 
both encouraged to apply. Send CV to: 
Kinfe Gebeyehu, MD, Chairman 
Division of Ambulatory Pediatrics 
1835 West Harrison Street 
Chicago, IL 60612 ¢ (312) 633-7381 


SOUTHEAST USA — Academic pediatrician. Teach 
mecical students and family practice residents. 
Direct patient care and clinical research interests 
required. Alabama State medical license required. 
Should be board-eligible or board-certified. The 
University of Alabama is an equal opportunity/af- 
firmative action employer. Send inquiries with CV 
to: David C. Hefelfinger, MD, Department of Pediat- 
rics, 700 University Boulevard East, Tuscaloosa, AL 
35401. (205) 348-1304. 


COLORADO — Two pediatricians seek a third 
BC/BE pediatrician in mountain town — skiing, 
bicycling, camping, in backyard. Hospital has Level 
Il nursery, MRI/CT, 24 hour ER, etc. Reply to: R. 
McGrath, #101, 1810 East 3rd Avenue, Durango, CO 
81301. 


PENNSYLVANIA — Eighty-five bed hospital seeks 
additional pediatrician. $75,000 salary, malpractice, 
excellent compensation and benefits. Contact: 
Wanda Parker, E.G. Todd Associates, Inc., 535 Fifth 
Avenue, Suite 1100, New York, NY 10017. (800) 221- 
4762 or (212) 599-6200. 


WASHINGTON — Established two-doctor clinic 
needs third BC/BE pediatrician. Beautiful coastal 
community, competitive salary, possible partner- 
ship. Send CV, date available: Pediatric Clinic, 611 
North F Street, Aberdeen, WA 98520. (206) 533-0408. 


SOUTHERN CALIFORNIA — BC/BE pediatrician 
needed to join three-member pediatric group. Com- 
petitive salary and benefits. Partnership within one 
year. Please contact: B.B. Gilani, MD, 11822 Floral 
Drive, Whittier, CA 90601. Or call: (213) 692-1236. 


CONNECTICUT — BC/BE pediatrician to join three 
pediatricians in established, congenial practice in 
New Haven County. Affiliation with major teaching 
hospital. Contact: Janet Paret, MD, 286 Maple 
Avenue, Cheshire, CT 06410. (203) 271-3610. 































































Professional Opportunities 


GEORGIA — An exceptional opportunity is avail- 
able for a neonatologist with interest, ability and 
training in pediatric intensive care. Our current 
practice mix is 70% neonatology and 30% pediatric 
intensive care. Our physicians include two board- 
certified neonatologists, and two board-certified 
neonatologists who are also board-eligible in pedi- 
atric intensive care. Neither of the intensive care 
units we directis affiliated with a housestaff training 
program. The applicant must be highly qualified, 
hard working and adaptable. Personal and eco- 
nomic rewards are commensurate with the demands 
of the position. Please send a CV with reply to: Box 
#103, c/o AJDC. 


TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Competitive salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


MINNEAPOLIS — BC/BE part-time and full-time 
pediatricians to join one of the oldest and largest 
multi-specialty practices in the midwest. The pediat- 
ric department is part of a large multi-specialty 
group practice and staff model HMO. Thirty-seven 
general pediatricians and ten subspecialists on 
staff. This practice of 32 years serves more than 
250,000 members. Work in a challenging environ- 
ment with excellent salary and benefits. Please send 
curriculum vitae to: Judy Meath, Director of Physi- 
cian Services, Group Health, Inc., 2829 University 
Avenue Southeast, Minneapolis, MN 55414. 











NORTH CAROLINA — BC/BE pediatrician needed 
for busy solo practice offering quality care reflecting 
high moral and traditional family values. Salary and 
benefits leading to full partnership. Reply: Pierre C. 
LeMaster, MD, 1291 Oliver Street, Fayetteville, NC 
28304. (919) 483-2646. 





MARYLAND 


150-bed community hospital with 10-bed pedi- 
atric unit. Level 2 nursery. Seeking BE/BC staff 
pediatricians. Suburban location 25 miles from 
Baltimore, 40 miles from D.C. Excellent salary 
and benefits. Send CV to: 


Michael J. Scobie, MD, Chief 
Department of Pediatrics 


Carroll County General Hospital 
200 Memorial Avenue, Westminster, MD 21157 


PARTNER NEEDED for three-physician practice. 
Join BC pediatrician, graduate of University of 
Pittsburgh, 1980, residency at Children’s Hospital, 
Pittsburgh. Opportunity is close to New York and 
Ohio in the greater lakeland area of Meadville, Penn- 
sylvania. This college community is family oriented 
with excellent school system. First year guarantee 
and benefits. For further information, call (800) 283- 
8321, Extension 5705 or send curriculum vitae to: 
Brenda Lewis, Meadville Medical Center, 1034 
Grove Street, Meadville, PA 16335. 


BC/BE — Caring, energetic pediatrician to join on a 
part-time or full-time basis, thriving, well established 
practice, Looking for best qualified, most compati- 
ble physician for July, 1991. Excellent opportunity 
for physician wishing to spend time home with 
children, or for physician seeking partnership. Good 
coverage and children's hospital available; Boston, 
ocean, camping all close by. Contact: Walter L. Har- 
rison, MD, 34 Lynnfield Street, Lynn, MA 01904. 
(617) 596-2255. 








PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 
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ILLINOIS — Academic general pediatricians. The 
Department of Pediatrics, Loyola University of Chi- 
cago, Stritch School of Medicine, is expanding its 
General Pediatrics Section and is actively seeking 
individuals for its university based practice and/or 
satellite office practices. These individuals should 
be board-certified or board-eligible. The applicants 
should be interested in teaching and research but it 
is not essential that he/she be trained in a subspe- 
cialty. Interested applicants may send their current 
CV and accompanying letter to: R. Morrison Hurley, 
MD, Chairman of Pediatrics, Loyola University Med- 
ical Center, 2160 South First Avenue, Maywood, IL 
60153. Loyola University of Chicago is an equal 
opportunity educator and employer. Qualified per- 
sons are not subject to discrimination on the basis of 
a handicap. 





Directors Wanted 


DIRECTOR OF NEONATOLOGY — To develop/ 
enhance new state-of-the-art Level II NICU consist- 
ing of 16 NICU beds and 42 bassinets currently 
lacking leadership. Supported by 600+ bed regional 
medical center with 3K deliveries/year. In moderate- 
sized community 70 miles from two major metro- 
politan areas in southeast. Exceptional financial 
package and professional growth potential. Con- 
tact: Mary Wynkoop at (404) 641-6410, or send CV 
to: Tyler & Company, 9040 Roswell Road, Suite 550, 
Atlanta, GA 30350. 


Positions Wanted 


pes Ss mS Nae ks woke a> 4 a he tee open t n 
PEDIATRIC PULMONOLOGIST with critical care 
and emergency room experience, seeks academic 
position or private practice with teaching appoint- 
ment. Jack Liggett, MD, 133 North Woodland Drive, 
LaPorte, IN 46350. (219) 324-5468. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ——, c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 





Faculty Positions 


NEONATOLOGIST needed for Level II university- 
affiliated intensive care nursery in Philadelphia, 
Pennsylvania. Responsibilities include resident 
teaching, clinical duties and clinical research. 
Appointment to university faculty. Salary commen- 
surate with experience. Contact: Mark Bateman, 
Executive Vice-President, Episcopal Hospital, Front 
Street and Lehigh Avenue, Philadelphia, PA 19125. 
(215) 427-7163. 


LOYOLA UNIVERSITY of Chicago/Neonatology — 
We are once again expanding our university affil- 
iated neonatology program beginning in 1990. 
Three positions are available for neonatologists who 
are interested in the following combined role: 
attending neonatologist in the university's Level III 
regional center and in a Level Il community pro- 
gram. You will spend approximately four months in 
the Level Il program and eight months at the univer- 
sity where teaching, clinical research, and attending 
responsibilities would be carried out. You would join 
acurrent staff of sixteen neonatologists. Board cer- 
tification in neonatology is required except for 
recent graduates. Please send your curriculum vitae 
and two letters of recommendation to: Craig L. And- 
erson, MD, Director, Section of Neonatology, Room 
5811, Building 107, Loyola University Medicine Cen- 
ter, 2160 South First Avenue, Maywood, IL 60153. 
Loyola University of Chicago is an equal opportuni- 
ty educator and employer. Qualified persons are not 
subject to discrimination on the basis of ahandicap. 





PEDIATRIC HEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. Interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 





OPPORTUNITY AT OCHSNER 
NEW ORLEANS 


Unique opportunity for the 
outstanding pediatrician to join 10 
other primary care pediatricians 
and 26 pediatric subspecialists. 
Ochsner Clinic, a 300-physician, 
multi-specialty regional and 
international referral center, has 
developed a satellite system of 


neighborhood clinics to deliver fee- 
for-service and HMO patient care. 


Competitive compensation package 
depending on experience. Excellent 
benefits and retirement package 
with ample vacation and CME 
time. Affiliation with two local 
medical schools provides 
opportunity for teaching and 
CME. Send CV to: Jay P. 
Goldsmith, MD, Chairman, 
Department of Pediatrics. 


Ochsner Clinic 
1514 Jefferson Highway 
New Orleans, LA 70121 


Faculty Positions 


ZAAG E Ee ENA 
THE DEPARTMENT OF PEDIATRICS at the Texas 
Tech University Health Sciences Center, Lubbock, 
Texas is recruiting a chairperson. Major responsibil- 
ities would include departmental administration, 
curriculum development, residency program, patient 
care, and research development. The position also 
includes the supervision of the Pediatric Depart- 
ments at the Texas Tech University’s three regional 
campuses in El Paso, Amarillo and Odessa through 
the associate chairmen. Interested applicants should 
submit their curriculum vitae and arrange for letters 
of reference to be sent to: Robert P. Carter, MD, 
Associate Dean, Chairman of the Search Commit- 
tee for the Department of Pediatrics, Texas Tech 
Regional Academic Health Center, 800 West Fourth 
Street, Odessa, TX 79763. 





Practices Available 


CALIFORNIA — Thriving, quality, solo pediatric 
practice for sale. Located in rapidly growing south- 
east bay community near San Francisco. Close to 
hospital, Bart Station. Inquire: (415) 793-1030. 








Residencies 


NEW JERSEY — PGY-2/PGY-3 pediatric residents. 
Due to expansion, positions are available July 1, 
1990, in an excellent “growing” University Pediatric 
Residency Program. Our program is based at two 
hospitals located 2 mile apart in central New Jersey. 
We have over 50 full-time faculty members, with 
broad inpatient/outpatient experience in general 
pediatrics and all subspecialties in an academic 
environment. To apply contact: Lynne S. Weiss, MD, 
Director of the Division of Medical Education, 
Department of Pediatrics, University of Medicine & 
Dentistry of New Jersey-Robert Wood Johnson 
Medical School, One Robert Wood Johnson Place, 
CN-19, New Brunswick, NJ 08903-0019. The UMDNJ 
is an affirmative action/equal employment opportu- 
nity employer, m/f/h/v, and a member of the Univer- 
sity Health System of New Jersey. 


NEONATOLOGIST 


New Hanover Memorial Hospital, located 
in beautiful, historic, oceanside 
Wilmington, North Carolina is seeking a 
board-certified or board-eligible neona- 
tologist to join team of three. New Han- 
over Memorial Hospital is a 500-bed 
major referral hospital for southeastern 
North Carolina with graduate medical 
education programs affiliated with the 
University of North Carolina School of 
Medicine. Candidate will be eligible for 
academic appointment at UNC School of 
Medicine. Academic appointment and 
salary dependent on training and expe- 
rience. Please submit curriculum vitae 
and references to: 





Chairman, 

Search Committee in Neonatology 

Area Health Education Center 

NEW HANOVER 

MEMORIAL HOSPITAL 

2131 South 17th Street 

Wilmington, North Carolina 28402 
The University of North Carolina at Chapel Hill is 
an affirmative action/equal opportunity 


employer. Women and minorities are encour- 
aged to apply. 








Southeastern 
Multi-specialty Group 


Medium-sized, 
well-established multi- 
specialty clinic seeks 
fourth pediatrician. 


Successful candidate will 
relocate to a beautiful, 
mid-south college town 
(population approximately 
25,000). Outstanding 
guarantee with excellent 
potential. 1:3 call, new 
clinic building. Balanced 
lifestyle with lots 

of good people. 

Please send CV to: 


Michael Ryon 

c/o CEJKA & CO. 
1034 South Brentwood 
Suite 1850 

St. Louis, MO 63117 
Or call: (800) 776-5776 


All replies held in 
strict confidence. 
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Health Insurance Billing 
Directory 1990-91 Edition 


+ Comprehensive Reference Source of Insurance Co. 
Addresses & Phone Numbers. 

+ 377 Pages in Easily Readable Font & Style 

e More than 2000 Toll Free Numbers... Pays for itself 

e Tab Marks & Headers... to locate easily 

+ Used by Fine University Hospitals around the Nation 


* Price $29.95 + P&H $4.00 (No P&H if Prepaid) 
HCFA 1500 Continuous Forms 2 parts 


Quantity 1,000 2,000 5,000 10,000 
Price $35 $68 $160 $300 
+ Freight $4 $8 $20 $40 


* Latex Gloves 10 Boxes $20.00 + P&H $6.00 

+ CA residents add Sales Tax. 

* Members Save 10% from the above price. Pay 
$100.00 towards pre, fee and get the 
Billing Directory FREE for 4 YEARS. 

+ Prepayment required for HCFA 1500 Forms & Gloves 


Send your orders to: 
Doctors Co-op Warehouse 


P.O. Box 18477, Anaheim, CA 92817-8477 


(714) 776-8882 
No One Can Beat Our Prices! 
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Pediatric Subspecialists 


The rab died Rel South Dakota School of Medicine currently has 







openings for the following BE/BC pediatric subspecialties: 
Cardiology Neurology 
Pulmonology Surgery 
Hematology/Oncology Neonatology 
Intensivist Infectious Disease 






These are full-time academic positions ideally suited for the 
clinician scholar who wishes to develop and guide a program 
which will have a significant impact on the healthcare o 
children. Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 
laboratory research. f y ‘ 

Sioux Falls is located in the geographic center of America with 
friendly people who exemplify traditional midwestern values. 
Our community has a strong economic base, growing popula- 
tion and a progressive educational system. Included in David 
Frankes' book, America's Fifty Safest Cities, Sioux Falls also offers 
numerous cultural opportunities. South Dakota's four season 
climate welcomes endless recreational activities year-round. 











Competitive financial packages offered. EOE/AAE. 


Send CV or call: Q 
Carl Hinson e (800) 468-3333 
















































USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 


We Target The Physician 
You Want! 


The American Journal of Diseases of Children's classified recruitment advertising 
section is seen precisely by the physician you need — all pediatricians and pediat- 
ric subspecialties. A total targeted physician audience of over 44,000. 

Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next available 
issue is August which closes Monday, June 25th. 


The classified rate is $1.75 per word for one issue. For three issues or more, the rate 
is $1.60 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM— — — — — — —— — 


times, beginning with the 


Insert my ad 





Place my ad under the heading 









Enclosed is my check for $ 
of my advertising schedule. 


to cover full payment 








Institution 
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Send all copy and payments to: 
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Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
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The AMA 
Hospital Medical Staff Section 


Fifteenth Assembly Meeting 


June 21-25, 1990 
Chicago Marriott Hotel 
Chicago, Illinois 


Highlights of the Annual Meeting will include: 


e an educational program entitled, “Building Effective Hospital Physician 
Relationships: Ten Success Stories”; Stephen M. Shortell, Ph.D. will present 
the results of his study on the working relationships between ten selected 
hospitals and their medical staffs; 


e presentation by the AMA-HMSS Governing Council of reports on medical 
staff issues including the Impact of Hospital Bankruptcy, the Role of Hospital 
Governing Boards in Professional Review, and Information Sharing Among 
Medical Staffs; 


e recommendation of policy to the House of Delegates on Prioritization of 
Health Care Expenditures and Notification of Denials by the PRO; 


e AMA-HMSS Governing Council elections for the positions of Chairman, 
Vice-Chairman, Secretary, and one Member-at-large. 


For Information Contact: 


Department of Hospital Medical Staff Services 
American Medical Association 

535 North Dearborn Street 

Chicago, Illinois 60610 

Phone (312) 645-4754 or 645-4761 
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tear free l a baby 
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ad For clean, 


_- protected skin —— — 
Baby Magic’ Baby Bath Baby Magic" Baby Lotion 


— 


Clinically proven hypo-allergenic' Clinically proven hypo-allergenic' 
pH balanced to match babies’ skin' pH balanced to match babies’ skin' 
Cleans gently without removing Special moisturizers leave babies’ 
natural skin oils skin soft 

Milder than the leading bar soap' Helps protect against irritating 


ae wetness in the diaper area 


First baby bath to be granted 


N AP sez : ance 
APN eal of accep ianes Call 1-800-325-7654 to receive a Baby Magic" 


‘National Association of Pediatric Nurse Associates & clinical overview and product samples. 


H “A Practitioners accepts ikea -vidence documenting the safety 


say) and i effectiveness of Baby Magic” Baby Bath when used 


ed on ne sil infant skin 1. Data on file, The Mennen Company 
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Proven good taste 
Starts with sucrose 


AND THAT'S WHY 
I RECOMMEND NURSOY — 
IT’S GOT THE GOOD TASTE 

OF SUCROSE, A CARBOHYDRATE 
FOUND NATURALLY IN 
MANY FRUITS AND 

VEGETABLES. 









Wyeth Pediatrics "© soy protein formula 
WYETH-AYERST nan = 
s ¢ asoratories 
™ Philadelphia, PA 19101 ; e = e y 
Breast milk is best for babies. NURSOY® milk-free formula is intended to meet the nutritional needs of infants and children a 
llergic to cow-milk proteins or intolerant to lactose. It should not be used in infants and children allergic to soybean protein 5 
vice should be followed. 


al 
NURSOY® powder contains corn syrup solids. Professional ad 





© 1990, Wyeth-Ayerst Laboratories 
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Enfamil has a 60:40 whey-to-casein 

ratio— similar to that of breast milk. 
Other milk-based formulas have 
an 18:82 whey-to-casein ratio, 
similar to that of cow’s milk. 

So when mothers need a 
supplementing or weaning formula, ~ 
or when bottle-feeding is chosen, ` 
recommend a formula that provides an 
easily digestible, natural transition f 
from breast milk. Stay with whey... P 
stay with Enfamil. 





Full-Year Formula™ 


©1990, Mead Johnson & Company, 
Evansville, Indiana 47721, U.S.A. 
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The Food and Drug Administration has 
approved a Treatment Investigational New 

Drug protocol for SURVANTA' for use in the 
prevention and treatment (rescue) of respiratory 
distress syndrome in premature infants. 


Ross Laboratories will provide SURVANTA‘ at no 
charge to eligible Level Il and Level II! neonatal 
intensive care units that are directed by a 
board-certified or board-eligible neonatologist 
and that routinely manage infants with severe 
respiratory distress syndrome. 


For more information, call 


1-800-662-ROSS 
(1-800-662-7677) 
24 hours a day 


Ross Laboratories — 
Helping Premature Babies 





Continued from p 737. 


770 


778 


782 


785 


Pediatricians’ Attitudes Concerning Motherhood 
During Residency 

Sophie J. Balk, MD, Bronx, NY; 

Katherine K. Christoffel, MD, MPH, Chicago, Ill; 

Polly E. Bijur, PhD, Bronx, NY 


Infant Care Review Committees: The Response to 
Federal Guidelines 

Gretchen V. Fleming, PhD, Elk Grove Village, III; 

Suzanne S. Hudd, MPH, Hartford, Conn; 

Susan A. LeBailly, PhD, Elk Grove Village, III; 

Robert M. Greenstein, MD, Farmington, Conn 


Congenital Smooth Muscle Hamartoma: Prevalence, Clinical 
Findings, and Follow-up in 15 Patients 

Alexander Zvulunov, MD; Aryeh Rotem, MD; Paul Merlob, MD; 

Aryeh Metzker, MD, Petah Tiqwa, Israel 


Acute Poisonings Among Adolescents and Young Adults 
With Anorexia Nervosa 
Alan D. Woolf, MD, MPH, Joann M. Gren, MD, Boston, Mass 


SPECIAL CONTRIBUTION 


789 


Maternal Psychological Stress/Depression and Low Birth Weight: 


Is There a Relationship? 


Elizabeth R. McAnarney, MD, Catherine Stevens-Simon, MD, Rochester, NY 


SPECIAL FEATURES 


793 


795 


Radiological Case of the Month 


Patrick G. Gallagher, MD; Donald Kirks, MD (Contributors), Cincinnati, Ohio; 


Beverly P. Wood, MD (Section Editor), Los Angeles, Calif 


Picture of the Month 
Gregory J. Downing, DO; Howard W. Kilbride, MD; 
Jerry C. Freeman, MD (Contributors); 
Murray Feingold, MD (Section Editor), Brighton, Mass 


EDUCATIONAL INTERVENTIONS 


799 


New York Regulation of Residents’ Working Conditions: 
1 Year’s Experience 

Gerald E. Daigler, MD; Robert C. Welliver, MD; 

F. Bruder Stapleton, MD, Buffalo, NY 


Continued on p 740. 


The AMERICAN JOURNAL 
OF DISEASES OF CHIL- 
DREN is a member of the con- 
sortium of AMA journals listed 
below. The Archives reaches 
more than 40800 readers in 
85 countries each month. The 
complete text of all AMA jour- 
nals is available on the MEDIS 
database from Mead Data 
Central, Dayton, Ohio. 


JAMA notice Shetioal Association 
AJDC Diseases of Chicren 
archives of 
Dermatology 
archives of 
General Psychiatry 
archives of 
Internal Medicine 
archives of 
Neurology 
archives of 
Ophthalmology 
archives of 
Otolaryngology—Head 
& Neck Surgery 
archives of 
Pathology 
& Laboratory Medicine 


archives of 


Surgery 





James S. Todd, MD, Acting Executive Vice- 
President 


Kenneth E. Monroe, Deputy Executive Vice- 
President 


Thomas F. Hannon, Senior Vice-President 


George D. Lundberg, MD, Vice-President, 
Scientific Information 


John T. Baker, Vice-President, Publishing 


Norman D. Richey, Director, Publication Produc- 
tion and Printing Division 


Lee A. Parent, Director, Circulation-Fulfillment 
Division 
Dennis Joseph Dennehy, Director, Advertising Sales 


and Promotion Services Division 


Thomas J. Carroll, Director, Department of 
Advertising Communication y 


Raymond Christian, Director, Advertising Ser- 
vices Department ` 





PUBLICATION STAFF 
Offices: 535 N Dearborn St 
Chicago, IL 60610 


Managing Editor and Director, 
AMA Specialty Journals: 
Michael D. Springer 


Associate Editor: 
Julie Foreman 


Production Manager: 
Marlene M. Hinsch 


Assistant Production Managers: 
John R. Sayban, Mary C. Steermann 


Electronic Manager: 
Nawin Gupta 


Editorial Processing Manager: 
Cheryl Iverson 


Assistant Editorial Processing Manager: 
Paula Glitman Stone 


Permissions and Graphic Design Manager: 
Dennis J. Shipley 


Electronic Coordinator: 
Mary Ellen McGrain 


Staff Assistants: 
Diane Darnell 


Copy Editing: 
aniel Knight (Supervisor) 
Vickey Golden (Free-lance Coordinator) 
Paul Frank (Senior Copy Editor) 
Lori Marks 
Beena Rao 
Janice Snider 


Production Supervisors: 
Betty Frigerio (Advertising) 
Thomas J. Handrigan (Illustrations) 
Barbara Mayer (Proofreading) 
JoAnne Weiskopf (Layout) 


Bonnie Van Cleven 


Proofreading: 
Teresa H. Omiotek 
Jennifer Reiling 


Barbara Wojtowicz 


Production Associate: 
Susan Price 


Art and Senior Production Assistants: 


Melinda Arcabos Leslie Koch 

Laura Bleiler Debra Lucas 

Karen Branham Juliana K. Mills 

Cynthia Gelper Dorothy Patterson 

Anita Henderson E. Ruth White 
Production Assistants: 

Brenda Chandler Sandra Sanders 
Manuscript Records: 

Lisa Hardin 


Administrative Assistant 
A. Tara Wehnes 


Department of Scientific 

and Socioeconomic Indexing: 
Norman Frankel (Director) 
George Kruto ; 


Mary Kay Tinerella 
Susan McClelland 


Please address communications concerning ac- 

cepted or published communications to AMA Spe- 

se Mie al 535 N Dearborn St, Chicago, IL 
10. 


EDITORIAL POLICY 


The JOURNAL is meant to provide physicians 
in all specialties who practice pediatric medi- 


Continued from p 739. 


REVIEW 


803 The Duodenal String Test: A Simple Multipurpose 
Diagnostic Tool in Clinical Pediatrics 
Stanley H. Korman, MBBS, FRACP, Jerusalem, Israel 


SPORTS MEDICINE 


809 Diagnosis and Treatment of Ankle Sprains: A Review 
Albert C. Hergenroeder, MD, Houston, Tex 


ARTICLES 


817 Condylomata Acuminata in the Pediatric Population 
Alan S. Boyd, MD, Lubbock, Tex 


825 _ Histidine-Rich Glycoprotein and Plasminogen Plasma Levels in 


Term and Preterm Newborns 
James J. Corrigan, Jr, MD, Monette A. Jeter, PhD, Tucson, Ariz 


831 Acute Rheumatic Polyarthritis: The Duration of 
Secondary Prophylaxis 
Hasan A. Majeed, FRCPI, DCh; Faisal A. Khuffash, MRCP, DCh; 
Sudhair Bhatnagar, MRCP; Suhair Farwana, MBBCh, MS; 
Abdul R. Yusuf, FRCP; Abdul M. Yousof, FRCP, Safat, Kuwait 


BOOK REVIEWS 


Principles and Practice of Pediatrics (Oski, DeAngelis, Feigin, 
Warshaw, ed) Reviewed by Jeryl K. Dansky, MD, Tucson, Ariz 
(p 784) 


742 INDEX TO ADVERTISERS 


754 INSTRUCTIONS FOR AUTHORS 


835 CLASSIFIED ADVERTISING 


ADVERTISING OFFICES: Eastern: 600 Third Ave, Suite 3700, New York, NY 10016 (Manager: Robert C. 
Corcoran [212-867-6640]; Representative: Phillip B. Altamore); Midwest/Farwest: 535 N Dearborn St, 
Chicago, IL 60610 (Manager: Thomas J. Carroll [312-280-7182]; Representative: John P. Cahill, 
Midwest/Farwest) 


Advertising Principles: Each advertisement in this issue has been reviewed and complies with the 
principles governing advertising in AMA scientific publications. A copy of these principles is available on 
request. The appearance of advertising in AMA publications is not an AMA guarantee or endorsement of the 
product or the claims made for the product by the manufacturer. 


cine acomplete and accurate synthesis of all 
current research developments and clinical 
topics pertinent to their practice, as well as 
an open forum for dialogue on scientific, 
educational, ethical, and humanistic issues 
of concern to any intellectual committed to 
the practice of pediatrics. 


740 


) the long- he d 
perceptions about 
antibiotic efficacy 





Dactrobans vioi 


For impetigo: 


The breakthrough in topical antibiotic aini 


E Proven as effective as oral erythromycin in impetigo’ 


E Covers the major skin pathogens” including methicillin- 
resistant and 8-lactamase-producing strains’ 


E Unique mode of action with no cross-resistance 





W Available only by prescription f fa" op 

*Staphylococcus aureus As roup A Streptococcus including pve. : Peti ost Beecnal n 
Streptococcus pyogene Ag f 1: Sboratanen 
tIn vitro activity does not necessari ly imply in vivo efficacy. e l- BRISTOL. TENNES 37 


Please see adjacent page for full prescribing information. oO © 1989, Beecham Laboratorie: 


a 





INDEX TO ADVERTISERS 


BACTROBAN” 


(mupirocin) 
Ointment 2% 
For Dermatologic Use 


DESCRIPTION ; ; 

Each gram of BACTROBAN® Ointment 2% contains 20 mg mupirocin in a Fisons Corporation ..... 
bland water miscible ointment base consisting of ponies lycol 400 and 
polyethylene glycol 3350 (polyethylene glycol ointment, N.F.). Mupirocin is a 
faturally-occurring antibiotic. The chemical name is 9-4-[5S-(2S,3S-epoxy-5S- 
hydroxy-4S-methylhexyl)-3R,4R-dihydroxytetrahydropyran-2S-yl]-3-methylbut- 
2(E)-enoyloxy-nonanoic acid. The chemical structure is: 


oH 
ir) 3 
. N/N aeoo 
o 
Ha 


mupirocin 
CLINICAL PHARMACOLOGY McNeil Consumer Products Company ..... 752 A-B, 815-816 
Mupirocin is produced by fermentation of the organism Pseudomonas Mead Johnson Nutritional Division ......... Cover 2, 797-798 


fluorescens, Mupitocin inhibits bacterial protein peman by reversibly and 
specifically binding to bacterial isoleucyl transfer-RNA synthetase. Due to this 
mode of action, mupirocin shows no cross resistance with chloramphenicol, 
erythromycin, fusidic acid, gentamicin, lincomycin, methicillin, neomycin, 
novobiocin, penicillin, streptomycin, and tetracycline. 

Application of "C-labeled mupirocin ointment to the lower arm of normal 
Male subjects followed by occlusion for 24 hours showed no measurable 

stemic absorption (<1.1 nanogram Hag speed per milliliter of whole blood). 

leasurable radioactivity was present in the stratum corneum of these subjects 
72 hours after application, 

Microbiology: The following bacteria are susceptible to the action of 
Mmupirocin in vitro: the aerobic isolates of Staphylococcus aureus (including 
methicillin-resistant and B-lactamase producing strains), Staphylococcus 


epidermidis, Staphylococcus saprophyticus, and Streptococcus S. 4 
Only the organisms listed in the INDICATIONS AND USAGE section have Osler Institute 
been shown to be clinically susceptible to mupirocin. 


INDICATION USAGE 
BACTROBAN® igen IÇATION SAND USA Be the topical treatment of 
impetigo due to: Staphylococcus aureus, beta hemolytic Streptococcus", and 
Streptococcus pyogenes. 


“Efficacy for this organism in this organ system was studied in fewer than ten 
infections. 
CONTRAINDICATIONS 


This drug is contraindicated in individuals with a history of sensitivity reac- 
tions to any of its components. 


WARNINGS 
BACTROBAN® Ointment is man game use. 
Ifa reaction suggesting sensitivity or chemical irritation should occur with the Ross Laboratories ` 
use of BACTROBAN® Ointment, treatment should. be discontinued and Rydelle Laboratories delineate). Carer a 


appropriate alternative therapy for the infection instituted. 

As with other antibacterial products prolonged use may result in overgrowth 
of nonsusceptible organisms, including fungi. 

Pregnancy bees B: Reproduction studies have been performed in rats 
and rabbits at systemic doses, i.e., orally, subcutaneously, and intramuscularly, 
up to 100 times the human topical dose and have revealed no evidence of 
impaired fertility or harm to the fetus due to mupirocin. There are, however, no 
adequate and well-controlled studies in pregnant women. Because animal 
Studies are not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed. 

Nursing mothers: It is not known whether BACTROBAN® is present in 
breast milk. Nursing should be temporarily discontinued while using 


BACTROBAN® 
ADVERSE REACTIONS 
The following local adverse reactions have been reported in connection with Te Pe aa T teense es 806-808 
the use of BACTROBAN® Ointment: burning, stinging, or pain in 1.5% of SmithKline-Beecham Laboratories 741-742 


patients; itching in 1% of patients; rash, nausea, erythema, dry skin, tenderness, 
swelling, contact dermatitis, and increased exudate in less than 1% of patients. 
D AND ADMINISTRATION 
A small amount of BACTROBAN® Ointment should be poled to the affected 
area three times daily. The area treated may be covered with a gauze dressing if 
desired. Patients not showing a clinical response within 3 to 5 days should be 


re-evaluated. 
HOW SUPPLIED 
BACTROBAN® (mupirocin) Ointment 2% is supplied in 15 gram tubes. 
(NDC #0029-1525-22) 


Store between 15° and 30°C (59° and 86°F). 
0938020/B88-REV. FEB. 1988 


Reference: be i 
1. Data on file, Medical Department, Beecham Laboratories. Wyeth Ayerst Laboratories A Cover 4 


Beecham 


laboratories 
BRISTOL, TENNESSEE 37620 


While every precaution is taken to ensure accuracy, we cannot guarantee 
against the possibility of an occasional change or omission in the preparation 
of this index. 





742 


The Pediatric Forum 


This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Cocaine Toxicity in Toddlers 


Sir.—We describe three young children 
with suspected cocaine toxicity believed 
secondary to accidental ingestion or in- 
direct exposure. Cocaine toxicity and 
its manifestations are well known for 
infants of mothers using cocaine and in 
adolescent or adult use. However, little 
has been reported of accidental expo- 
sure in preschool children. We suggest 
that children with new onset of seizures 
or unusual clinical presentations should 
be screened for cocaine and its meta- 
bolites. 

Use of cocaine has reached epidemic 
proportions today. The Drug Abuse 
Warning Network is showing an 86% 
increase in cocaine-related emergency 
department admissions in 1 year. Pa- 
tients present with emergent symp- 
toms caused by cocaine or “crack” (free- 
base cocaine) use, including loss of 
consciousness, seizures, chest pain, “co- 
caine-bugs” or severe itching, sudden 
death, and malnutrition. Most patients 
are adults or teenagers, but recently 
infants born to addicted mothers and 
newborn infants who are breast-fed 
have also been found to be affected. The 
toddler or non-breast-fed infant who is 
at risk because of secondary exposure or 
accidental ingestion has been largely 
unrecognized in the past. We describe 
three representative patients cared for 
at the University of Chicago (Ill) Pediat- 
ric Emergency Department during the 
summer and fall of 1988, who illustrate 
how such children may be at risk. 


Patient Reports.—PATIENT 1.—A 20- 
month-old male infant with a history of two 
febrile seizures was receiving no medication 
and was in his usual state of good health until 
the day of admission, when he presented 
with seizures to the emergency department. 
He had been in a local park with his maternal 
grandmother the day of admission but “out of 
her sight for a few minutes” when he re- 
turned to her with a “pony-pack” of cocaine 
that was open and empty. She stated that he 
soon began shaking and acting funny. At 
home, an aunt mechanically induced vomit- 
ing. Shortly after, his “eyes rolled back and 
he began violent shaking in all four extrem- 
ities.” Approximately 5 minutes later he was 
taken to the emergency department. 

The child was apneic and observed to have 
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a generalized tonic-clonic seizure. Vital signs 
on admission were systolic blood pressure of 
140 mm Hg, a temperature of 38.8°C, and a 
heart rate of 190 beats per minute. His pupils 
were fixed and widely dilated. There was no 
evidence of trauma or bruising. The rest of 
the examination findings were within normal 
limits. 

The patient had an initial preintubation 
arterial blood gas of pH, 6.8; Pco,, 144 mm 
Hg; and Po,, 55 mm Hg; white blood cell 
count of 20 10°/L with 0.19 neutrophils, 
0.01 band cells, 0.72 lymphocytes, and 0.05 
monocytes; hemoglobin level of 107 g/L; he- 
matocrit of 0.33 (sickledex was negative); 
glucose level of 7.2 mmol/L; sodium level of 
148 mmol/L; potassium level of 6.1 mmol/L; 
chloride level of 111 mmol/L; carbon dioxide 
level of 19 mmol/L; blood urea nitrogen level 
of 4.3 mmol/L of urea; and creatinine level of 
30 pmol/L; the serum alcohol level was nega- 
tive. Liver function test results were within 
normal limits. Cocaine and its metabolites 
along with barbiturates (after phenobarbital 
was used in the emergency department for 
seizure control) were identified in the urine 
by standard thin-layer chromatography. No 
evidence for acetominophen, amphetamines, 
benzodiazepines, opiates, phencyclidine, or 
salicylates was found. A roentgenographic 
examination of the chest was interpreted as 
normal, and an electrocardiogram revealed 
only sinus tachycardia. 

An endotracheal tube was placed. Seizure 
activity was controlled after 20 minutes with 
intravenous diazepam in the emergency de- 
partment, and the child’s condition stabi- 
lized. His pupils were then 3 mm and reac- 
tive, and he was postictal. He was then 
transferred to the pediatric intensive care 
unit where no further seizure activity was 
observed and all medications were discontin- 
ued. His temperature increased to 39.9° rec- 
tally soon after admission to the intensive 
care unit. Cultures of the blood and urine did 
not isolate any organisms and he received no 
antimicrobial medications. After 3 days, he 
had recovered fully. 

PATIENT 2.—A 15-month-old male infant 
with a benign medical history presented to 
the emergency department with the sudden 
onset of irritability and “acting strange.” He 
was brought by his mother, who stated that 
he suddenly awoke from sleep screaming un- 
controllably and acting “as if he were in a 
daze.” She was unable to console him. She 
described no episodes of tonic-clonic move- 
ments, cyanosis, recent viral infections, fe- 
ver, vomiting, diarrhea, or trauma. She de- 
nied any possibility of ingestion. 

On admission to the emergency depart- 


ment, his vital signs were as follows: tem- 
perature, 37.2°C; heart rate, 128 beats per 
minute; and respiratory rate, 24/min. No 
blood pressure was recorded. He appeared 
well nourished and well developed but was 
very irritable when approached and was dif- 
ficult to console. There was no evidence of 
trauma. The findings from the remainder of 
his physical examination were within normal 
limits except for the noted irritability and 
mild tachycardia. 

Laboratory values showed a white blood 
cell count of 13.2 10°/L, with 0.22 neutro- 
phils, 0.03 band cells, 0.63 lymphocytes, and 
0.08 monocytes. His hemoglobin level was 
122 g/L; hematocrit, 0.37; and platelet count, 
591 x 10°/L; he was sickledex negative. The 
Westergren sedimentation rate was 3 mm/h, 
His urine test yielded normal findings; elec- 
trolyte, blood urea nitrogen, creatinine, and 
glucose levels, liver function tests, and calci- 
um level were also within normal laboratory 
limits. The serum lead and free erythrocyte 
protoporphorin levels were normal, and the 
serum alcohol level was negative. Cocaine 
metabolites were identified in the urine by 
thin-layer chromatography. No evidence for 
acetominophen, amphetamines, benzodiaze- 
pines, opiates, phencyclidine, or salycylates 
was found. Electrocardiogram findings were 
normal. 

The patient was much more content and 
less irritable after 2 hours in the emergency 
department and he was discharged home 
with the mother after the Illinois Depart- 
ment of Children and Family Services was 
contacted. No history of cocaine ingestion 
was established. Subsequent follow-up ex- 
aminations have had normal findings. 

PATIENT 3.—A 15-month-old, usually 
healthy, male infant presented to the emer- 
gency department with a new onset of sei- 
zure activity. Parents state they found him in 
bed unresponsive and shaking all four ex- 
tremities. Paramedics noted clonic move- 
ments of the right arm only, lasting approxi- 
mately 10 minutes, with no associated 
cyanosis. The child’s medical history was 
unremarkable. 

He was brought to the emergency depart- 
ment, initially postictal, but soon after arriv- 
al he had a generalized tonic-clonic seizure. 
After 15 mg/kg of intravenous phenobarbital 
and 0.2 mL/kg of rectal paraldehyde, the 
seizure abated. The child was then given 0,02 
mg/kg of intravenous naloxone hydrochlo- 
ride without observable change. Initial vital 
signs were as follows: temperature, 37.0°C; 
heart rate 126 beats per minute; respiratory 
rate, 28/min; and blood pressure, 103/74 mm 
Hg. After a short postictal period, the child 
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was alert and appropriate for age with nor- 
mal, nonfocal neurologic and physical exami- 
nation findings. There was no evidence of 
trauma. 

Laboratory values showed a sodium level 
of 137 mmol/L, potassium level of 4.3 
mmol/L, chloride level of 103 mmol/L, carbon 
dioxide level of 18 mmol/L, blood urea nitro- 
gen level of 2.9 mmol/L of urea, creatinine 
level of 30 mol/L, glucose level of 8.9 
mmol/L, calcium level of 2.85 mmol/L, and 
magnesium level of 0.95 mmol/L. His hemo- 
globin level was 102 g/L with a hematocrit of 
0.33, white blood cell count was 7.5 x 10°/L 
with a normal differential count, and platelet 
count was 421x10°/L. Urinalysis findings 
were within normal limits. A standard, non- 
infused and infused head computed tomo- 
graphic scan showed a small, nonenhancing 
cystic lesion in the region of the midthalamus 
that was believed to be benign and not the 
cause of the seizure. A lumbar puncture 
yielded normal findings. Cocaine and its me- 
tabolites were found in the urinary toxicolog- 
ic screen. There was no evidence for the 
aforementioned substances tested on our 
toxicologic screen. 

After further questioning, the parents ad- 
mitted to “free-basing” cocaine in a closed 
closet with the child “a few hours” prior to the 
observed seizure activity. The child was 
transferred to another hospital and further 
follow-up was unavailable. The parents were 
reported to the Illinois Department of Chil- 
dren and Family Services. 


Comment. —-Cocaine is an alkaloidal 
agent from the plant Hrythorxylon 
coca. It acts as a direct central nervous 
system stimulant in addition to partially 
blocking the reuptake of norepineph- 
rine and manifesting a powerful anorec- 
tic effect.’ 

Cocaine is rapidly absorbed through 
the mucous membranes in the powder 
form, while the increasingly popular co- 
caine free-base or “crack” is very vola- 
tile with modest heating and is easily 
absorbed through the lungs or in the 
intravenous form, with up to 80% trans- 
mitted to the brain.” Even mucous 
membrane applications of cocaine have 
been shown to give blood concentra- 
tions to nearly one third that of direct 
intravenous dosage.* Cocaine is rapidly 
metabolized by plasma cholinesterase 
to water-soluble substances and excret- 
ed mainly as benzoylecgonine and ec- 
gonine methy] ester in the urine.’ The 
total half-life of cocaine is stated to be 30 
to 40 minutes, but plasma cholinester- 
ase levels vary markedly in individuals. 
Cocaine and its metabolites can persist 
in the urine of an adult for up to 60 hours 
after intranasal use.” Neonates whose 
mothers used cocaine 1 to 2 days prior to 
delivery have urine findings that re- 
mained positive for benzoylecgonine for 
as many as 5 days after delivery.’ Neo- 
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nates are known to have much lower 
levels of plasma cholinesterases, so this 
is assumed to be the reason for this dis- 
crepancy.”** 

Acute toxicity from cocaine is known 
to cause seizures in adults as well as 
children. *®*™® A child has been described 
with mucosal application of tetracaine, 
adrenaline, and cocaine (“TAC”) topical 
anesthetic used in many emergency de- 
partments prior to the suturing of lacer- 
ations.‘ A breast-fed neonate whose 
mother applied cocaine as a topical anes- 
thetic to her sore nipples and then 
nursed the infant has also been de- 
scribed.” Both patients were in status 
epilepticus attributed to cocaine. Sud- 
den deaths secondary to cocaine use in 
young adults have resulted from myo- 
cardial infarctions, cerebrovascular ac- 
cidents, and cardiac arrythmias.”*”* Co- 
caine is known to be transmitted 
through breast milk, causing symptoms 
in neonates who are breast-fed.” There 
also seems to be an increased risk of 
spontaneous abortions and abruptio pla- 
centae among pregnant cocaine users.” 
There has also been shown to be a5 to 10 
times increased risk of sudden infant 
death syndrome (SIDS) in children 
whose mothers used cocaine during 
their pregnancy.”” 

The amount of cocaine needed to 
cause symptoms or to be classified as a 
lethal dose is very difficult to determine 
because of the degradation products 
and the fact that blood levels do not 
appear to be accurate at this time. A 7.5- 
month-old infant who died after mucosal 
application of tetracaine, adrenaline, 
and cocaine had a postmortem blood lev- 
el of 11.9 mg/dL but fatalities attributed 
to cocaine have been reported with 
blood levels varying from 0.1 to 20.9 
mg/dL. The maximum “safe” dose in 
adults is unclear but has been stated to 
be approximately 200 mg; however, ad- 
verse reactions have been reported 
with as little as 20 mg. *“ Determination 
of so-called safe doses is clouded by the 
finding that the usual amount of crack 
used in addicts in a large Bahamas study 
was 4 to 5 g°! Free-base cocaine is usual- 
ly 41% to 72% pure, while on the streets 
most cocaine is adulterated with a vari- 
ety of substances including lidocaine, 
procaine, mannitol, and lactose. 

JANE D. Dinnies, MD 
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Congenital Astrocytoma in the 
Cervical Spinal Cord 


Sir.—A 1-month-old male infant with 
quadriplegia and apneic spells was 
found to have congenital astrocytoma in 
the cervical spinal cord, as defined by 
magnetic resonance imaging and com- 
puted tomographic metrizamide myelo- 
graphy. He underwent subtotal resec- 
tion of the tumor at 85 days of age. 
Quadriparesis and apneic spells re- 
mained unchanged for the next 20 
months. 

Congenital intracranial neoplasms 
are estimated to account for 1.5% of all 
childhood brain tumors. To our knowl- 
edge, primary congenital tumors aris- 
ing within the spinal cord have not been 
reported in the neonatal period. We de- 
scribe a child with congenital astrocyto- 
ma arising in the cervical spinal cord. 


Patient Report.—On July 16, 1987, a term 
male infant was delivered vaginally and 
weighed 3990 g. He was discharged with his 
mother at 6 days of age, and remained well 
until 1 month of age, when he developed 
fever and cough 2 days prior to admission. On 
the day of admission, he presented with ap- 
neic spells and weakness of the upper ex- 
tremities. An emergency tracheal intubation 
was performed at a local hospital, and he was 
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transferred to the Mie (Japan) University 
Hospital. There was no maternal history of 
exposure to roentgenography, infection, or 
drugs during pregnancy. There was no fam- 
ily history of malignancy. 

His height was 56 cm; weight, 5720 g; head 
circumference, 39 cm; temperature, 37.5°C; 
pulse rate, 160 beats per minute; and respira- 
tions, 25/min with occasional apneic spells. 
He was hypoactive with quadriparesis. Pa- 
pilledema and other signs and symptoms of 
increased intracranial pressure were not 
present. There was hyporeflexia of upper 
extremities and hyperreflexia of lower ex- 
tremities. Moro’s reflex was present. Exami- 
nation of the eyes showed normal results. 
The anterior fontanelle was flat and not 
tense. There were no external anomalies. 
The rest of his examination findings were 
normal. Ventilatory support by artificial res- 
pirator was initiated because of apneic spells. 

Laboratory studies included a white blood 
cell count of 8.2 x 10°/L with 0.58 neutrophils 
and 0.42 lymphocytes. The hematocrit was 
0.47 and the platelet count was 558 x 10°/L. 
Glucose level was 5.1 mmol/L; sodium, 129 
mmol/L; potassium, 4.9 mmol/L; chloride, 91 
mmol/L; and calcium, 2.3 mmol/L. Magnetic 
resonance imaging revealed an intramedul- 
lary cervical spinal cord tumor, segments of 
which ranged from C1 to C5 (Fig 1). Comput- 
ed tomographic metrizamide myelography 
showed a cervical spinal cord tumor that par- 
tially blocked flow of cerebrospinal fluid (Fig 
2), A spinal tap revealed that cerebrospinal 
fluid was xanthochromic and contained a 
white blood cell count of 0.002 x 10°/L with 
neutrophils, lymphocytes, and no tumor cells 
on cytospin preparation; glucose level was 
4.6 mmol/L, and protein level was 2.7 g/L. 
Cerebrospinal fluid cultures were negative. 
Chest roentgenograms were normal. Cervi- 
cothoracic laminectomy with myelotomy 
ranged from C1 to C7 was done and the intra- 
medullary tumor was subtotally removed on 
October 8, 1987. The pathological diagnosis 
was low-grade astrocytoma, Kernohan 
grade 2, based on the findings of astroglial 
hypercellularity and diffuse fibrillary pat- 
tern (Fig 3). Necrosis, mitoses, or endotheli- 
al proliferation were not evident. In spite of 
the operation, quadriparesis and apnea re- 
mained unchanged over a period of 20 
months. Radiation therapy and chemothera- 
py were not performed. The lesion has not 
been progressive and the patient appears to 
be in complete remission. No other lesions 
have been found in the central nervous sys- 
tem (CNS) so far. However, he has severe 
physical and mental retardation presumably 
caused by hypoxic changes of the brain be- 
fore intubation, and remains on an artificial 
respirator. 


Comment. — Central nervous system 
neoplasms diagnosed before 1 year of 
age are distinct from those found in old- 
er children and adults.’ The differences 
include location, clinical presentation, 
and histological types. Ambrosino et al’ 
reported that 15 (8%) of 196 pediatric 
patients with brain tumors, ranging in 
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Fig 1.—T,-weighted magnetic resonance im- 
age showed intramedullary cervical spinal 
cord tumor. There were no syringomyelia and 
hydromyelia. 


age from 3 days to 12 months, developed 
symptoms during the first year of life. 
The most common presenting symp- 
toms were convulsion, altered behav- 
ior, and vomiting. Increased head cir- 
cumference was the most reliable 
physical sign. Thirteen of the tumors 
were supratentorial and two (18%) were 
infratentorial. The infratentorial tu- 
mors consisted of a vermian medullob- 
lastoma and a cerebellar astrocytoma. 
Intramedullary spinal cord astrocytoma 
is a relatively uncommon neoplasm, ac- 
counting for 4% of CNS tumors of child- 
hood.” About two-thirds of intramedul- 
lary tumors are astrocytomas, and one 
fourth to one third are ependymomas. 
In general, the intramedullary astrocy- 
tomas and ependymomas are well-dif- 
ferentiated low-grade tumors with his- 
tological features identical to those of 
their counterparts in other CNS loca- 
tions.‘ Among intramedullary spinal 
cord tumors, astrocytomas are more 
frequently located in the cervical and 
thoracic regions while ependymomas 
have a higher incidence in the conus 
medullaris and filum terminale." 
Neoplasms presenting 2 to 6 months 
after birth and primary CNS congenital 
tumors are presumed to arise from em- 
bryonal cells in utero and include primi- 
tive neuroectodermal tumors, retino- 
blastomas, glioblastomas, and neuro- 
blastomas. Although congenital 
intracranial neoplasms have been esti- 
mated to constitute approximately 1.5% 
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Fig 2.—Computed tomographic metrizamide 


myelography revealed cervical spinal cord tu- 
mor that partially blocked cerebrospinal fluid 
flow. 


Oe Me. ae 
Fig 3.—Photomicrograph of resected tumor 
showed astroglial hypercellularity and diffuse 
fibrillary pattern that are compatible with low- 
grade astrocytoma (hematoxylin-eosin, origi- 
nal magnification x 400). 





of all childhood brain tumors, primary 
congenital malignant neoplasms arising 
within the spinal cord have not been 
reported in the neonatal period.*”* 

The benefits of radiation therapy af- 
ter surgery for spinal cord astrocyto- 
mas are controversial. The biological 
behavior of intraspinal low-grade astro- 
cytomas with or without radiation ther- 
apy is unpredictable. There are report- 
ed cases of long-term survivors with 
myelotomy and biopsy as well as biopsy 
and radiation therapy. Some authors 
believe that a radical excision of the tu- 
mor makes postoperative radiation un- 
necessary, while radiation therapy may 
be more reasonable following a less com- 
plete removal of a simple biopsy speci- 
men.” Data on radiation therapy for spi- 
nal cord astrocytomas are difficult to 
interpret and are often based on infer- 
ence from brain lesions of similar histo- 
logical type. Such data suggest that ra- 
diation therapy may increase the 
recurrence-free survival time in pa- 
tients with incompletely resected epen- 
dymomas.” Hendrick” recommends 
postoperative radiation therapy in all 
cases of nonresectable tumors, regard- 
less of histological type. Although sur- 
gical approaches have been generally 
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accepted for relatively well-localized 
intramedullary tumors as in this case, 
they have not been applied to the multi- 
segmental or extensive astrocytomas. 
However, Epstein and Epstein” report- 
ed successful surgical management of 
three children with holocord intrame- 
dullary spinal cord astrocytomas with- 
out giving radiation therapy for “re- 
sected lesion.” 

In 1985, Reimer and Burton” report- 
ed the long-term survival of spinal cord 
astrocytomas in children and adoles- 
cents. On evaluation of their data, 
among 27 patients with low-grade as- 
trocytomas, including 17 grade 1 and 10 
grade 2 lesions, they found average 
overall 1-year, 5-year, 7-year, and 10- 
year survival rates of 88.1%, 80.5%, 
71.5%, and 55.3%, respectively. The re- 
maining 5 patients had grade 3 lesions 
and all died within the first postopera- 
tive year. It appears that long-term sur- 
vival is related to histological grade of 
astrocytoma. 
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Neuromediated Myeloperoxidase 
Deficiency 


Sir—In the March 1925 issue of 
AJDC, Sato! reported changes in the 
blood myeloid leukocytes, resulting 
from injuries to certain parts of the 
brain produced experimentally in an- 
imals. Only those rabbits that had 
received bilateral thermocautery le- 
sions of the corpora striata showed a 
myeloperoxidase (MPO)-negative re- 
action of neutrophils in fresh blood 
smear stained by the copper method 
of Sato and Sekiya.’ A similar blood 
picture of transitory acquired MPO 
deficiency was described by Sato and 
Yoshimatsu? in patients with acute 
lethargic encephalitis. These anec- 
dotal observations? were reported 
prior to the demonstration of an im- 
portant immunologic role of this en- 
zyme in the antimicrobial defense 
mechanism and the neural modulation 
of cellular immunity. 

The neutrophils contain at least 
three different forms of MPO that may 
have special roles in cellular function.* 
The MPO-hydrogen peroxide-halide 
system is believed to represent, how- 
ever, a major pathway for oxidative- 
dependent microbicidal activity of 
neutrophils.‘ Furthermore, MPO de- 
ficiency associated with a depression 
of bactericidal and fungicidal activity 
of leukocytes®* and acute streptococ- 
cal infection’ has been reported. 

The study of neuroimmunomodula- 
tion is a rapidly advancing field that 
has its foundation in the potential 
interrelationship existing between 
neurological and immune systems. 
The hypothesis that the immune sys- 
tem and the central nervous system 
are functionally linked has received its 
strongest support by the investiga- 
tions on the effects of bilateral electro- 
lytic lesions of defined areas of the 


central nervous system on a variety of 
immune variables.** In the observa- 
tions reported by Sato,' there is evi- 
dence suggesting that the modulatory 
effect on MPO activity correlated with 
injury of corpora striata has some 
peculiar features in common with 
other sites of neural lesions, ie, bilat- 
eral damage of central nervous system 
pair organs and transitoriness of the 
induced immune defect, with maximal 
effect lasting a few days. 

The recent advances in the under- 
standing of the neuro-immune inter- 
relationship may provide the basis for 
further investigations of the conse- 
quences of corpora striata injury on 
MPO activity. Moreover, it is equally 
important to reevalute the clinical sig- 
nificance of this cellular enzyme in 
host resistance to infections, since its 
exact role still remains an intriguing 
problem. 

Pietro Coccui, MD 
Cesare Coccut, Jr, MD 
Department of Pediatrics 
via Luca Giordano, 13 
50132 Florence, Italy 
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Routine Fiberoptic Bronchoscopy 
in Intubated Neonates? 


Sir—I read with interest the article 
by Shinwell et al' in the September 
1989 issue of AJDC. Recently I re- 
ported preliminary results of a pro- 
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spective study of airway injury in 
intubated premature infants using a 
prototype directable tip ultrathin 
bronchoscope (Olympus Corp of 
America, New Hyde Park, NY) (outer 
diameter, 2.2 mm).? I also found evi- 
dence of unsuspected airway injury; 
however, the clinical significance re- 
mains to be defined. Of some concern 
was the accompanying preliminary re- 
sults of the safety of the procedure.* 
Although I share the authors’ conclu- 
sions that fiberoptic bronchoscopy is 
safe in intubated neonates, I found 
that 31% of procedures resulted in 
transient oxygen desaturation, 14% 
resulted in transient bradycardia, and 
24% resulted in changes in blood pres- 
sure of greater than 10 mm Hg from 
baseline. A recent study has sug- 
gested that increases in blood pres- 
sure during endotracheal suctioning 
of premature neonates is associated 
with increases in intracranial pres- 
sure.‘ Thus, blood pressure changes 
during fiberoptic bronchoscopy may 
have effects on intracranial pressure 
and cerebral perfusion. 

It is possible that the incidence of 
side effects of fiberoptic bronchoscopy 
in my preliminary study is related to 
the outer diameter of the broncho- 
scope and the lack of a suction channel 
for the delivery of oxygen. However, 
all procedures were performed 
through an adapter that allowed con- 
tinuous mechanical ventilation and 
oxygen delivery. Thus, I recommend 
not only monitoring heart rate and 
oxygen saturation during fiberoptic 
bronchoscopy in intubated neonates, 
but also monitoring blood pressure. 
Until further studies have defined the 
risks and adverse effects of fiberoptic 
bronchoscopy in intubated neonates, 
this procedure should not be consid- 
ered routine. 

Dennis E. ScHELLHASE, MD 

Division of Pediatric 
Pulmonology 

Texas A & M University 

2401 S 31st St 

Temple, TX 76508 
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In Reply.—We appreciate Dr Schell- 
hase’s comments. Our lack of problems 
with oxygen desaturation may indeed 
be related to the narrower diameter of 
the bronchoscope (1.3 or 2 mm). In 
addition, we routinely limit each pass 
of the bronchoscope to 30 seconds to 
prevent prolonged airway obstruction. 

We did not routinely measure blood 
pressure continuously throughout the 
procedure. Measurements before and 
after the procedure and a few cases in 
which monitoring was performed did 
not reveal significant changes. This 
may also be related to the minimal 
period of airway obstruction. 

We are, at present, continuing to 
study the applicability and safety of 
fiberoptic bronchoscopy in intubated 
neonates and agree that, until further 
data are available, this procedure can- 
not as yet be considered routine. 

Eric S. SHINWELL, MD 
Donar L. SHaprro, MD 
Soroko Medical Center 
Beersheva 

Israel 


Treatment of Pediatric Ciguatera 
Fish Poisoning 


Sir. — Ciguatera fish poisoning is a se- 
rious public health and economic prob- 
lem concentrated in the Caribbean and 
IndoPacific areas. Ciguatera poison- 
ing is a clinical syndrome that follows 
ingestion of fish containing ciguatoxin. 
Ciguatoxin is a biotoxin produced by 
a dinoflagellate, Gambierdiscus towi- 
cus, and concentrated in the food chain 
of predator reef fish.! Symptoms con- 
sist primarily of distinctive neurologic 
and gastrointestinal manifestations. 
Historically, treatment has been sup- 
portive. Recently, while reviewing our 
work in the Marshall Islands, we re- 
ported successful treatment of a series 
of adult patients using an intravenous 
infusion of mannitol.? We here describe 
successful treatment with mannitol 
infusion of a young child affected by 
ciguatera poisoning. 

Report of a Patient.—A 23-month-old, 
9.2-kg Marshallese girl presented in the 
late evening to the emergency department 
of Majuro Hospital, Majuro, Marshall Is- 
lands, with a chief complaint of persistent 
crying, severe irritability of 5 hours dura- 
tion, and inability to sleep. Symptoms arose 
several hours after she had consumed a 
reef fish known locally as “tiebro” (a type 


of surgeon fish) and known to cause cigua- 
tera poisoning. An older relative also con- 
sumed tiebro at the same meal and devel- 
oped classic signs of ciguatera poisoning 
(cirecumoral tingling and parasthesias) but 
did not present for treatment. Admission 
vital signs included a temperature of 87°C 
(orally); pulse, 124 beats/min; respira- 
tory rate, 34/min; and blood pressure, 
100/70 mm Hg. The patient had severe 
bilateral carpopedal spasm and a mild left- 
sided ptosis; she was extremely irritable, 
uncomfortable, and unable to be consoled. 
Her neck was supple and Kernig’s and 
Brudzinski’s signs were absent. The re- 
mainder of the physical and neurologic 
examination results were normal. A diag- 
nosis of ciguatera fish poisoning was made 
and the child was admitted to the hospital. 

In recent years mannitol has been fre- 
quently used in adults in the Marshall 
Islands for treatment of ciguatera poison- 
ing, and this patient’s family specifically 
requested treatment. Because of the child’s 
young age, administration of mannitol was 
deferred. However, during the next 6 hours 
the child became increasingly irritable and 
uncomfortable. Diphenhydramine hydro- 
chloride (Benadryl) (1.25 mg/kg adminis- 
tered orally) was ineffective in producing 
sedation or inducing sleep. Because of the 
obvious severe discomfort of the child, a 
trial of mannitol therapy was administered 
9 hours after admission. An intravenous 
catheter was placed and an infusion of 
Ringer’s lactate with 5% dextrose was be- 
gun at 40 mL/h. 

Fifty milliliters of a 20% mannitol solu- 
tion (1.1 g/kg) was administered during a 
10-minute period. Within minutes of begin- 
ning the infusion the patient was noted to 
be clearly less irritable. The carpopedal 
spasm decreased in intensity. Thirty min- 
utes after completion of the infusion the 
patient was asleep and slept soundly for 
the remainder of the night. Her blood 
pressure and pulse were monitored care- 
fully and they remained stable during the 
next 24 hours. By the following morning 
(4 hours after treatment) the patient was 
noted to be dramatically improved. No 
further irritability or discomfort was noted 
and she was able to eat a full breakfast. 
She still had a mild degree of carpopedal 
spasm on the left side. The serum calcium 
level was 2.27 mmol/L. The patient’s intra- 
venous fluids were discontinued and she 
was observed in the hospital another 24 
hours, during which time she remained 
entirely asymptomatic. Thirty-six hours 
after admission the patient’s carpopedal 
spasm resolved completely, the examina- 
tion results were normal, and she was 
discharged. 

Comment. —Ciguatera poisoning is 
a widespread problem in both the Car- 
ibbean and IndoPacific areas, with 
serious public health and economic 
implications.** Because of concern 
about ciguatera, much of the fish sold 
to restaurants in the American Virgin 
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Islands must be imported and the sale 
of barracuda is prohibited by local 
ordinance in Miami, Fla.* Ciguatera 
poisoning is now increasingly reported 
in continental North America, includ- 
ing coastal locations, such as Texas 
and Florida, and from sites far re- 
moved from tropical reefs, such as 
Vermont and Canada.” The increasing 
availability of frozen fish shipped far 
from the point of harvest raises the 
- potential for a further increase in the 
number of cases seen in North Amer- 
ica. 

Diagnosis and management of ci- 
guatera poisoning presents some spe- 
cial challenges and concerns to the 
pediatrician. In areas where ciguatera 
poisoning is commonly recognized the 
diagnosis may be straightforward. In 
the patient described here, both the 
family and attending pediatrician were 
confident that the diagnosis of cigua- 
tera poisoning was accurate. The di- 
agnosis was established on the basis 
of both the physical examination re- 
sults and the concurrent history of an 
adult family member who developed 
classic signs of ciguatera poisoning 
after eating the same species of fish 
as did the child. 

In nonendemic areas, the diagnosis 
may be more difficult. A high index of 
suspicion combined with an accurate 
history of ingestion of a suspect fish is 
essential. At present there are no 
readily available laboratory tests to 
confirm the presence of ciguatoxin. 
The diagnosis often rests on the pa- 
tient’s report of characteristic neuro- 
logic symptoms, such as circumoral 
tingling, reversal of cold to hot sensa- 
tions, and diffuse paresthesias.*°" In 
a young child these symptoms may not 
be reported and only irritability or 
discomfort will be manifest. Although 
more objective signs, such as ptosis, 
miosis, and muscular spasm may be 
seen, they are much less frequent." 
Gastrointestinal symptoms, such as 
diarrhea and cramping abdominal 
pain, are common but may be easily 
confused with the frequent gastroin- 
testinal disturbances seen in child- 
hood.**° Cardiovascular collapse and 
death are occasional complications. 
Mortality rates vary widely but are 
probably on the order of 0.1%.‘ Be- 
cause of their smaller size, children 
are potentially at higher risk for a 
more significant level of ciguatoxin on 
a per-weight basis. In our experience 
in the Marshall Islands, many of the 
most severe cases of ciguatera have 
been seen in children. 
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To date, the treatment of ciguatera 
has been unsatisfactory. A variety of 
agents, including tocainide hydrochlo- 
ride, amitryptyline hydrochloride, 
and nifedipine have been proposed. "2 
Our initial experience with mannitol 
has been quite promising.* Workers in 
Australia recently confirmed the po- 
tential benefit of mannitol in the acute 
phase of ciguatera poisoning. Man- 
nitol appears to be a rapid and effec- 
tive treatment for ciguatera poisoning, 
but its mechanism of action remains 
speculative. Histologic changes re- 
vealing significant edema of the 
adoaxonal Schwann’s cell cytoplasm 
with secondary axonal compression 
have recently been reported.“ This 
seems to suggest that improvement is 
secondary to mannitol’s action as a 
potent osmotic diuretic. 

Our patient improved rapidly as the 
mannitol was infused. This is consis- 
tent with our experience in adults who 
often verbalize significant improve- 
ment in symptoms prior to completion 
of the mannitol infusion. This time 
frame also correlates well with man- 
nitol’s known onset of action as an 
osmotic agent and is in marked con- 
trast to the natural history of the 
untreated disease state in which 
symptoms can linger for days, weeks, 
or months. Pearn and coworkers" have 
alternatively speculated that mannitol 
may function as a scavenger of hy- 
droxyl radicals from the ciguatoxin 
molecule. 

Mannitol is inexpensive and widely 
available, making it an attractive tool 
for use in many areas of the world 
where ciguatera is endemic. However, 
it is a potent drug with the potential 
to induce large fluid shifts and a sig- 
nificant diuresis. Vomiting and diar- 
rhea may result in a severely dehy- 
drated child on initial presentation, 
and care must be taken to adequately 
correct any fluid deficits before man- 
nitol therapy is undertaken. We have 
had one child referred to us with 
severe hypernatremic dehydration be- 
lieved to be caused by mannitol ther- 
apy that was administered without 
proper attention to rehydration and 
fluid replacement. Although this pa- 
tient survived, she was left with seri- 
ous neurologic sequelae. 

When properly used, mannitol ap- 
pears to have an important role to play 
in the acute treatment of children with 
ciguatera poisoning. However, before 
its widespread use can be advocated, 
its efficacy must be proven in a con- 
trolled manner and the minimally ef- 


fective pediatric dose established. In 
addition, the mechanism of action of 
mannitol in ciguatera poisoning re- 
mains to be determined. 
Rosert K. Wiiuiams, MD 
Departments of Pediatrics and 
Anesthesia 
University of Vermont 
Medical Center Hospital of 
Vermont 
Burlington, VT 05401 
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Complete Heart Block In Toxic 
Shock Syndrome 


Sir. — Toxic shock syndrome (TSS) is a 
clinical entity characterized by fever, 
hypotension, rash and mucous mem- 
brane involvement, and additional dys- 
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function of three major organ sys- 
tems.’” Circulatory manifestations of 
TSS usually reflect decreased vasomo- 
tor tone and massive fluid transfer from 
the intravascular to the interstitial 
space.™ Although hemodynamically 
significant arrhythmias are rare, we de- 
scribe here a patient with TSS who re- 
quired ventricular pacing for life- 
threatening atrioventricular block. Of 
particular note is the application of non- 
invasive transthoracic pacing which 
provided effective circulatory support 
until a transvenous pacemaker could be 
inserted. 


Patient Report.—A 14-year-old girl with 
Turner’s syndrome was admitted to the Chil- 
dren’s Hospital of Alabama, Birmingham, 
with cellulitis of the left foot and fever. She 
was well until 2 days earlier when she suf- 
fered a puncture wound to the left foot and 
was started on treatment with amoxicillin 
sodium. Her past medical history was signifi- 
cant for previously diagnosed partial anoma- 
lous pulmonary venous return. On admis- 
sion, her vital signs were as follows: 
temperature, 38.9°C; heart rate, 120 beats 
per minute; respirations, 24/min; and blood 
pressure, 94/76 mm Hg. Physical examina- 
tion was unremarkable except for the celluli- 
tis, stigmata of Turner's syndrome, and a 
previously known 2/6 systolic murmur. Lab- 
oratory evaluation at admission included a 
complete blood count with hemoglobin, 90 
g/L; hematocrit, 0.28; and a white blood cell 
count of 24.4x10°/L with 0.87 segmented 
neutrophils, 0.02 bands, 0.05 monocytes, and 
0.06 lymphocytes. Her sodium level was 136 
mmol/L; potassium, 2.9 mmol/L; chloride, 97 
mmol/L; carbon dioxide, 21 mmol/L, serum 
urea nitrogen, 3.21 mmol/L; and creatinine, 
88.4 pmol/L. A blood culture was negative; 
however, a culture of the cellulitis by needle 
aspiration yielded penicillin-resistant Staph- 
ylococcus aureus and group A Streptococ- 
cus. She was treated with intravenous nafcil- 
lin sodium, 150 mg/kg per day. 

Over the next 3 days she remained febrile 
(temperature, 40°C), and her cellulitis 
showed little improvement. Neither physical 
examination nor ultrasonography showed 
any evidence of abscess formation. 

On hospital day 4, she developed head- 
aches, vomiting and diarrhea, and dizziness. 
A physical examination revealed that she 
was hypotensive with a blood pressure of 
55/30 mm Hg and that she had conjunctival 
hyperemia and scleral icterus. Her heart rate 
was 160 beats per minute, and her pulses 
were diminished. Abdominal examination 
revealed diffuse tenderness and mild hepato- 
megaly. Her extremities were painful to pal- 
pation. Laboratory values at this time were 
as follows: white blood cell count, 21 x 10°/L 
with 0.49 segmented neutrophils, 0.37 
bands, 0.07 monocytes, and 0.07 lympho- 
cytes; sodium, 134 mmol/L; potassium, 3.9 
mmol/L; chloride, 90 mmol/L; carbon diox- 
ide, 22 mmol/L; calcium, 1.64 mmol/L; serum 
urea nitrogen, 6.42 mmol/L; creatinine, 
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238.68 mol/L; aspartate aminotransferase, 
200 IU/mL; total bilirubin 85.5 pmol/L; cre- 
atine phosphokinase, 500 IU/mL; prothrom- 
bin time, 13.5 seconds; and partial thrombo- 
plastin time, 43.6 seconds. The patient was 
transferred to the pediatric intensive care 
unit and her hemodynamic status was stabi- 
lized over the next 4 hours with isotonic in- 
travenous fluids (70 mL/kg) and a dopamine 
hydrochloride infusion of 16 pg/kg per min- 
ute. Following resuscitation, her heart rate 
was 130 beats per minute and her blood pres- 
sure was 82/47 mm Hg. Her urine output 
increased to 1.8 mL/kg per hour. At this time 
we noticed a reticular erythematous rash on 
her arms and legs. 

After remaining hemodynamically stable 
for 8 hours, she experienced two brief (20- 
second) episodes of sudden loss of conscious- 
ness, during which she had no QRS complex- 
es on electrocardiogram and no waveform on 
her arterial pressure trace. These episodes 
occurred approximately 15 minutes apart, 
with the first episode resolving spontaneous- 
ly and the second requiring cardiopulmonary 
resuscitation. Following each episode, she 
fully regained consciousness. Termination of 
the second episode was associated with a run 
of ventricular tachycardia which reverted to 
sinus rhythm. Laboratory values shortly af- 
ter the second episode were as follows: sodi- 
um, 136 mmol/L; potassium, 3.3 mmol/L; 
chloride, 98 mmol/L; carbon dioxide, 16 
mmol/L; calcium, 1.74 mmol/L; and arterial 
blood gases revealed a PO, of 168 mm Hg, a 
PCO, of 26 mm Hg, and pH of 7.33 while 
receiving 6 L/min of oxygen by mask. Re- 
peated creatine phosphokinase was 388 
IU/mL with no MB fraction. We adminis- 
tered intravenous calcium gluconate (1 g) and 
sodium bicarbonate (50 mEq) and started a 
lidocaine hydrochloride infusion. Two hours 
later, she experienced a third episode; this 
time, an electrocardiographic rhythm strip 
captured the event and showed third-degree 
heart block with a ventricular escape rate of 
30 per minute. A noninvasive transthoracic 
pacemaker (ZMI Corp, Cambridge, Mass) 
was applied,’ and the patient was paced at an 
output of 60 mA and 120 paces per minute. 
When the pacer was turned off, she began to 
experience ventricular tachycardia, which 
progressed to third-degree heart block. Af- 
ter 45 minutes of pacing, she converted to a 
sinus rhythm and the pacer was placed on 
standby. A percutaneous transvenous pace- 
maker was inserted via the right femoral 
vein, The transvenous pacer was set at 10 
mA and 120 paces per minute. Over the next 
6 hours, the patient developed bradyarr- 
hythmias on multiple occasions, requiring 
pacing ranging in length from 10 minutes to 1 
hour. Following this, the patient remained in 
sinus rhythm. 

During the next 24 hours the patient was 
weaned from her lidocaine and dopamine in- 
fusions; at 48 hours, her transvenous pacing 
catheter was removed. A follow-up 12-lead 
echocardiogram showed nonspecific T-wave 
abnormalities with no conduction defects. 
Fourteen days following her admission, she 
was discharged. On follow-up, 20 days after 


admission, she had developed desquamation 
of her digits but otherwise was well. 

Comment.—This case is unique in 
that symptomatic third-degree heart 
block occurred after initial hemodynam- 
ic stabilization. In this instance, the ap- 
plication of noninvasive transthoracic 
pacing provided rapid and effective cir- 
culatory support until the more time- 
consuming insertion of a transvenous 
pacemaker was accomplished. The tem- 
porary nature of the conduction defect 
did not indicate any significant connec- 
tion to the patient’s underlying congeni- 
tal heart defect in the pathogenesis of 
the arrhythmia. 

The diagnosis in this case met strict 
criteria for TSS by virtue of the pa- 
tient’s fever, hypotension, conjunctivi- 
tis and rash, and signs and/or laboratory 
evidence of central nervous system, 
gastrointestinal, hepatic, and renal dys- 
function with associated evidence of 
bacterial infection known to cause 
TSS." The absence of metabolic abnor- 
malities that would explain this ar- 
rhythmia along with its transient na- 
ture and temporal association to TSS 
make it likely that the complete heart 
block and TSS were related to the same 
underlying mechanism. Transient com- 
plete heart block has been identified 
previously in a patient with streptococ- 
cal infection.’ 

While new onset of second- or third- 
degree heart block is accepted as evi- 
dence of cardiac involvement in TSS,’ 
hemodynamically significant arrhyth- 
mias occur rarely. Previously reported 
conduction abnormalities associated 
with TSS include sinus tachycardia, ST 
segment depression, T-wave inversion, 
and first-degree heart block.’ Ina group 
of 15 patients described by Tofte et al,” 1 
patient died of ventricular arrhythmias 
without evidence of heart block, peri- 
carditis, or infection. We have found no 
other reports of clinically significant ar- 
rhythmias as a primary event in TSS. 

The mechanism of cardiac electrical 
dysfunction in TSS is unknown. There is 
evidence that pyrogenic exotoxins from 
both staphylococci and streptococci as- 
sociated with TSS or TSS-like disease 
are potent inducers of tumor necrosis 
factor production.” In vitro, tumor ne- 
crosis factor can alter membrane poten- 
tial of skeletal muscle’; if it does the 
same in cardiac muscle, it may potenti- 
ate an arrythmogenic effect. In addi- 
tion, direct toxic effects may modulate 
myocardial damage and dysfunction.” 

Assays for TSS toxin-1 were not per- 
formed on the staphylococcal isolate. 
While TSS toxin-1 is associated with 
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over 90% of menstrually related TSS, it 
is found in only 50% of nonmenstrually 
related TSS. Recently other toxins 
(staphylococcal enterotoxins B and C1 
and streptococcal pyrogenic exotoxin 
A) have been implicated in TSS besides 
TSS toxin-1.* Toxin assays can be useful 
in circumstances where the presenta- 
tion of TSS is atypical.” 

In summary, this patient exhibited 
life-threatening third-degree heart 
block that occurred unexpectedly after 
apparent stabilization of her circulatory 
status with intravenous fluids and cate- 
cholamines. Both noninvasive transtho- 
racic and temporary transvenous pac- 
ing were successful in maintaining the 
patient’s circulatory stability. We be- 
lieve that clinicians should be aware of 
the rare occurrence of complete heart 
block in patients with TSS since 
successful management may require 
prompt recognition and intervention. 


WiiuiaM S. McManon, MD 
M. ELIZABETH PATRENOS, MD 
Division of Critical Care 


MICHAEL E. McConngELL, MD 
Department of Cardiology 


SAMUEL J. TILDEN, MD 
Division of Critical Care 
Department of Pediatrics 
University of Alabama 

at Birmingham 1600 7th Ave S 
Birmingham, AL 35233 
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Oculocerebrocutaneous 
Syndrome? 


Sir—In the Picture of the Month in 
the August 1989 issue of AJDC, Lev- 
koff and Maize! have described an 
infant with oculocerebrocutaneous 
syndrome, or at least it looks like that 
to me. 
Rosert J. Gortin, MD 
Department of Oral Science 
University of Minnesota 
515 Delaware St SE 
Minneapolis, MN 55455 


1. Levkoff AH, Maize JC. Picture of the 
Month. AJDC. 1989;143:963-964. 


Sir—In the Picture of the Month in 
the August 1989 issue of AJDC, the 
infant appears to have oculocerebro- 
cutaneous syndrome (Delleman’s syn- 
drome). 
Caro CLERICUZIO, MD 
Division of Dysmorphology 
University of New Mexico 
Albuquerque, NM 87131 


In Reply.—The skin appendages seen 
in our infant do seem to resemble those 
seen in oculocerebrocutaneous syn- 
drome. The striking difference, how- 
ever, was the contractile movement of 
these appendages and the histologic 
appearance of striated muscle bun- 
dles. Furthermore, with a normal 
brain computed tomographic scan, 
there was no diagnosable central ner- 
vous system abnormality present. 
Lastly, there was no orbital cyst for- 
mation. Given all that, we believe the 
case did not warrant the diagnosis of 
oculocerebrocutaneous syndrome. In- 
stead, we chose to describe what we 
saw as congenital rhabdomyomatous 
mesenchymal hamartoma. 

Recently, a corneal transplant was 
performed on the left eye; the retina 
appeared normal. An ultrasound ex- 
amination of the right eye revealed 
mild to moderate retinal detachment. 

At this writing, the infant is approx- 


imately 1 year of age with normal 

motor milestones and verbalization. 

He has not had any seizure activity. 
ABNER H. Levxorr, MD 
Medical University of 

South Carolina 

Children’s Hospital 
Department of Pediatrics 
171 Ashley Ave 
Charleston, SC 29425-3313 


Lifelong Black-White Differences 
in Bone Size and Cortical Area 


Sir—It is a distinct pleasure to dis- 
cover that Li et al' have been able to 
confirm our earlier findings on black- 
white differences in skeletal mass and 
volume even in the preschool years. 
Despite differences in technology (di- 
rect photon absorptiometry vs radio- 
grammetry), in anatomical site (fore- 
arm vs hand), and in the samples 
considered, we are in agreement that 
black children (like black adolescents 
and adults) have larger skeletal dimen- 
sions once birth differences are 
erased, and they have larger bone 
masses as well.“ 

Since our sample of 1163 white chil- 
dren and 675 black children is consid- 
erable, it is possible to show how the 
relative magnitude of the differences 
increases from the first through the 
sixth year. Arranging our single-year 
data to agree with the 2-year age 
groupings used by Liet al, black-white 
differences in total bone width in- 
creased from 1% to more than 7% 
(Table). Differences in cortical area 
also increased, to more than 12% in 
the fifth to sixth years. Black boys and 
girls attain greater bone lengths and 
greater bone widths and have a much 
larger area of compact (ie, cortical) 
bone in the bone cross section than 
their white age-matched peers. 

To be sure, black boys and girls are 
also more advanced than white boys 
and girls in ossification timing and 
bone age, as we have shown for the 
same population samples,’ and some 
of the dimensional differences and dif- 
ferences in bone “quality” merely re- 
flect that fact. However, black adoles- 
cents and black adults also evidence 
larger bone widths and greater bone 
masses. Even in advanced adulthood 
these differences persist, despite 
much lower calcium intake and a 
greater prevalence of lactose intoler- 
ance in blacks.°® 

Although the direct-photon method 
does not separately meter medullary 
cavity expansion, the radiogram- 
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*Bone widths, bone lengths, and cortical area were measured or calculated as described by Garn,’ using 
age-specific data from Garn et al.* Percent differences are simply (black values/white values) x 100. 


metric approach does allow us to con- 
sider the remodeling rates at both of 
the bone surfaces. Black boys and girls 
clearly have a higher rate of subperi- 
osteal apposition combined with a 
higher rate of endosteal resorption; 
yet the rate of subperiosteal apposi- 
tion exceeds the rate of endosteal 
surface resorption such that cortical 
bone is also larger in amount. 

Though there is no direct evidence 
that direct-photon absorptiometry is 
more “accurate” than radiogram- 
metry for infants or small children, in 
the absence of destructive analyses of 
such tiny hands, the trends evidenced 
by the two methods are much the 
same. For the early ages considered, 
there is very little calcified spongy 
bone in either of the two bone sites 
(forearm or hand) to complicate the 
comparisons. What emerges from our 
separate studies is of considerable di- 
agnostic importance when the osteo- 
penias, osteoporoses, and their causes 
are considered. Also, with the growing 
number of biracial progeny, there is 
further interest in how these early 
differences in bone size and tissue 
bone mass are inherited and main- 
tained, from infancy through the ninth 
decade and beyond.‘ 

Sranuey M. GARN, PHD 

Center for Human Growth and 
Development 

University of Michigan 

300 N Ingalls, 10th Level 

Ann Arbor, MI 48109 
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House Calls Are Here to Stay 


Sir —In his essay on house calls, edi- 
torial board member Richard Blum- 
berg reminisces about the good old 
days when doctors still made them.' 
After discussing their advantages and 
disadvantages, he concludes that 
house calls will probably remain ar- 
chaic. Like much of the public, how- 
ever, Dr Blumberg mistakenly be- 
lieves that house calls are a thing of 
the past. 

Family physicians and general prac- 
titioners continue to spend a small, 
but important, part of their time vis- 
iting patients in their homes. In a 
survey conducted by the American 
Academy of Family Physicians, half of 
the family physicians spent between 0 
and 6 hours a weeks making house 
calls.2 A more recent national survey 
showed that almost two thirds (62%) 
of recent graduates of a family practice 
residency program made house calls: 
about half made them more often than 
once a month, and half less often. 
Eleven percent made between one and 
five home visits per week.* 

Home visits are routinely per- 
formed in family practice residency 
programs. They have also been en- 
couraged in pediatric residency train- 
ing programs.‘ With the growing pop- 
ulation of frail and homebound elderly, 
home visits and home care are becom- 
ing an increasingly important aspect 
of geriatric medicine.’ 

Before accepting the myth that doc- 
tors don’t make house calls anymore 
(and thus letting those of us who don’t 
make them off the hook), I suggest 


that physicians reconsider the impor- 
tant role this time-honored practice 
serves.*° In most cases, only a small 
percentage of a primary care physi- 
cian’s practice is best served by a home 
visit. But for those few patients need- 
ing one, a home visit will usually end 
with an enlightened doctor and a very 
grateful patient. 
Jay Stwek, MD 
Department of Community 
and Family Medicine 
Georgetown University 
School of Medicine 
3001 Bladensburg Rd NE 
Washington, DC 20018 
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Statistical Interpretation 
of Multiple Comparisons and 
Sample Size 


Sir —Caution must be exercised in 
interpreting the results of the study 
by Miller and Strunk' regarding the 
deaths of children that were due to 
asthma. Even if the control group was 
perfectly matched with the study 
group, statistical analysis of the re- 
sults should take at least two factors 
into account: (1) The greater the num- 
ber of comparisons undertaken, the 
more likely it is that a “significant” 
low P value will be found on the basis 
of chance alone.2 In the study by 
Miller and Strunk, at least 30 compar- 
isons were made between the control 
and study groups. Six variables were 
noted to be different between the two 
groups at P<.05, but because of the 
problem of multiple comparisons this 
does not mean that the groups actually 
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differed in these six variables. Meth- 
ods to correct for multiple compari- 
sons have been developed.” For exam- 
ple, the conservative Bonferroni 
correction would require, for 30 com- 
parisons, P<.002 for a finding to be 
accepted as “significant.” (2) The sam- 
ple size must be taken into account 
when statistically significant differ- 
ences are not demonstrated in a 
study.* For example, a true difference 
may exist between groups but a statis- 
tically significant difference may not 
be found in a study with a small num- 
ber of patients. An analysis such as 
that described by Young et al‘ helps 
evaluate “nonsignificant” results in 
such a study. 

Recognition of the importance of a 
correct analysis of multiple compari- 
sons and sample size is crucial in 
interpreting the results of many stud- 
ies. 

Ran D. Ansar, MD 
Division of Pulmonary 
Medicine 
Children’s Hospital of 
Philadelphia 
34th and Civic 
Center Boulevard 
Philadelphia, PA 19104 
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Atrioventricular Canal Without 
Down Syndrome Associated With 
Additional Cardiac and 
Noncardiac Anomalies 


Sir.—We read the interesting article 
by Vet and Ottenkamp! regarding the 
surgical correction of atrioventricular 
septal defect in relation to the pres- 
ence of Down syndrome (DS) in the 
November 1989 issue of AJDC. This 
study confirms our previous observa- 
tions on the prevalence of left-sided 
obstructive lesions in children with 
atrioventricular canal (AVC) without 
DS.2 Moreover, Vet and Ottenkamp 
report that “a large proportion of chil- 
dren without Down syndrome had 
other serious congenital anomalies.” 
Our experience is in agreement with 
this observation. In particular, we 
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Two patients with “non-Down atrioventricular canal syndrome” with hypertelorism, 


epicanthus, and depressed nasal bridge. 


found a prevalence of phenotypic 
anomalies in “non-Down patients” 
with AVC.* Comparing 75 children 
with AVC and 50 children with other 
types of congenital heart disease (all 
125 with normal chromosomes), we 
found two or more phenotypic anoma- 
lies in 35 patients with AVC (46.6%) 
and only in 6 children (12%) with other 
congenital heart disease (P<.001). 
Moreover 12 of these children with 
AVC and without DS had a peculiar 
facial appearance with hypertelorism, 
epicanthus, depressed nasal bridge, 
and in 7 cases anomalies of the ears 
(Figure). These anomalies, not de- 
scribed in any of the known syn- 
dromes, may be regarded as a side 
effect related to the same cause re- 
sponsible for the AVC. We have sug- 
gested designating these patients 
with AVC, normal chromosomes, and 
peculiar facial features as affected by 
a “non-Down AVC syndrome.” 

Our results and the data provided 
by Vet and Ottenkamp strongly sug- 
gest that both in patients with Down 
syndrome and in non-Down patients 
AVC is part of a pleiotropic defect 
involving the heart and the noncardiac 
systems. 

Bruno Marino, MD 

PaoLo Guccione, MD 

CARLO MARCELLETTI, MD 

Bruno DaLLAPIccoLA, MD 

Dipartmento Medico-Chirurgico 

Instituto Di Ricerca Scientifica 
Ospedale Pediatrico 

Bambino Gesu 

Piazza Sant ’Onofrio 

40165 Rome 

Italy 


1. Vet TW, Ottenkamp J. Correction of atrio- 
ventricular septal defect: results influenced by 
Down syndrome? AJDC. 1989;143:1361-1365. 

2. De Biase L, Di Ciommo V, Ballerini L, 
Bevilacqua M, Marcelletti C, Marino B. Preva- 
lence of left-sided obstructive lesions in patients 
with atrioventricular canal without Down syn- 
drome. J Thorac Cardiovasc Surg. 1986; 
91(suppl 3):467-469. 

3. Marino B, Guccione P, Corno A, Marcelletti 
C, Dallapiccola B. Atrioventricular canal, normal 
chromosomes and phenotypic anomalies. Clin 
Res. 1989;37(suppl 1):97. Abstract. 

4. Marino B, Gucicone P, Corno A, Papa M, 
Marcelletti C, Dallapiccola B. Facial anomalies 
in patients with atrioventricular canal and normal 
chromosomes: the non-Down atrioventricular ca- 
nal syndrome. Eur Heart J. 1989;10:285. Ab- 
stract. 


In Reply.—With great interest we 
read the observations of Dr Marino 
and colleagues on concomitant malfor- 
mations in children with atrioventric- 
ular septal defect (AVSD) without 
Down syndrome. They further corrob- 
orate our conclusion that AVSD is most 
often part of a complex of congenital 
anomalies. Hopefully, awareness of 
this phenomenon will increase and its 
relevance will be recognized. The sep- 
arate phenotypic anomalies described 
are rather aspecific and subtle and 
they will be easily missed in everyday 
practice. A combination of these pe- 
culiarities could possibly form a com- 
plex associated with AVSD. Future 
research will learn whether the term 
“non-Down AVSD syndrome” is 
rightly coined. 

Tuis W. VET 

Jaap OTTENKAMP, MD 

PO Box 9600 

2300 PC Leiden 

the Netherlands 


The Pediatric Forum 


The Editorial Board Speaks .. . BN 
Robert Penny, MD à -a ) 
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his medical education at Ohio State University in Columbus, did his residency in pediatrics at 
the Children’s Hospital in Cincinnati, Ohio, and did his fellowship in pediatric endocrinology at 
The Johns Hopkins University in Baltimore, Md. After an instructorship at Loma Linda 
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retardation. Bob is married to Joselyn E. Penny, MD, and they have a daughter, Angline. 


AMBIGUOUS GENITALIA 


The inability, on examination of the external genitalia of a 
newborn, to unequivocally assign the sex of rearing is a 
medical emergency. When this congenital anomaly occurs, 
rapid gender assignment is urgent. It will profoundly affect 
the success of the outcome for the child and family regardless 
of the cause of the ambiguity. Rapid assignment of gender 
may be accomplished by combining the findings of the physi- 
cal examination with the detection of a uterus by ultra- 
sonography. 

Newborns with palpable gonad(s) in the inguinal, labia 
major, or scrotal areas and a uterus detected by ultrasonog- 
raphy should be assigned the female gender, regardless of 
phallic size. These newborns have a Y chromosome deletion or 
defects in the testis-determining factor of the Y chromosome 
and/or translocation of the testis-determining factor to the 
pseudoautosomal region of one of the X chromosomes. In the 
former case, newborns have a 45,X/46,XY karyotype and 
asymmetric gonadal dysgenesis. The karyotype of the latter 
case varies; 57% of the newborns have 46,XX, 31% are mosa- 
ic, and 12% have 46,XY. They may be diagnosed by using Y 
chromosome-specific hybridizing probes combined with 
Southern blot analysis. The infants’ gonads vary from having 
Leydig’s cells to having both complete ovarian and testicular 
components (hermaphrodite). Exploratory laparotomy and/ 
or removal of all testicular tissue, to prevent potential viriliza- 
tion or neoplastic change, should be done in all of the afore- 
mentioned newborns. 

Newborns without palpable gonads who have a uterus 
should be assigned the female gender. These newborns are 
normal females with reproductive potential who have been 
virilized by congenital adrenal hyperplasia, iatrogenically 
(eg, norethindrone), or by increased maternal androgens due 
to a tumor. Determining serum testosterone levels, andro- 
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stenedione levels, and 17-hydroxyprogesterone levels and 
obtaining a medical history and maternal evaluation will es- 
tablish the cause of the virilization. 

Newborns without palpable gonads or a uterus should be 
assigned the male gender if the phallic structure is adequate 
(length, =2.0 cm as measured from the symphysis pubis to the 
tip) or the female gender if the phallic structure is inadequate. 
Adequate phallic structure may be associated with errors in 
testosterone synthesis (17,20-desmolase or 17-ketosteroid re- 
ductase deficiency) and will respond to exogenous testoster- 
one therapy. Inadequate phallic structure may be associated 
with errors in testosterone action due to receptor defects or 
5a-reductase deficiency and will not respond to exogenous 
testosterone therapy. The gonads of these infants should be 
removed to prevent the potential for neoplastic change or 
somatic masculinization. 

Newborns without palpable gonads and with a normal phal- 
lus should not be diagnosed as having cryptorchidism until the 
absence of a uterus by ultrasonography eliminates the possi- 
bility of a virilized female. 

Newborns with symmetrically descended gonads and no 
uterus should be assigned the male gender; an adequate 
phallus is usually present. They may have hypospadias or 38- 
hydroxy-A’-steroid dehydrogenase deficiency (an uncommon 
salt-losing form of congenital adrenal hyperplasia). In the 
presence of an anatomic defect, such as penoscrotal transposi- 
tion, other malformations, such as imperforate anus or tra- 
cheoesophageal fistula, must be considered. 

Ambiguous genitalia is a congenital anomaly resulting from 
the failure to achieve sexual dimorphism because of defects in 
gene expression and/or the influence of external factors on 
gene expression. Rapid assignment of gender is crucial to a 
successful outcome for treatment of this anomaly. 
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Editorials 


Who Will Speak for Working Mothers? 


he article by Balk et al' published 

in this issue tells us that pediatri- 
cians view residency training pro- 
grams as more harmful to pregnant 
women and their babies than other 
jobs women may hold. Pediatricians 
are not stupid! They know, as does 
just about everyone else, that a resi- 
dency is characterized by long hours, 
most of which are spent on one’s feet, 
irregular meals and erratic sleep 
schedules, frank sleep deprivation, 
high stress levels related to having the 
awesome responsibility for the very 
lives of patients, forced separation 
from loved ones and personal support 
systems, and a mind-and-body-numb- 
ing, unending fatigue engendered by 
all of the above. 





See also p 767 and p 770. 





Conventional wisdom holds that 
such conditions can place an undue 
burden on the pregnant resident. And 
there is objective evidence that this is 
so. For the most part, pregnant resi- 
dents work at an unmodified pace and 
suffer not only fatigue but often hos- 
tility from fellow residents. A survey 
of pediatric residents reported on page 
767 of this issue showed a 36% compli- 
cation rate and a 26% fetal loss rate. 
Sadly, 24% of the respondents recalled 
the pregnancy experience as “misera- 
ble” and none checked the word “won- 
derful.”? 

Although no large-scale, prospec- 
tive analysis comparing pregnant res- 
idents with a control group of preg- 
nant nonresidents has been done, 
almost all of the retrospective studies 
on the outcomes of physician pregnan- 
cies have shown an increased risk of 
late pregnancy complications includ- 
ing abruptio placentae, low birth 
weight, and intrauterine growth retar- 
dation.* Yet the majority of women 
physicians recently surveyed (and I 
myself) took no time off before deliv- 
ery and returned to full-time work 
within 6 weeks.‘ 

The problem, of course, is not re- 
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stricted to pediatrics, although women 
do make up close to 50% of pediatric 
residents. One of six married women 
residents is likely to be pregnant at 
any given time during a 3-year resi- 
dency. As many as 15000 physician 
pregnancies per year will occur by 
1991.2 Nor is the problem restricted 
to physicians. Because of the exponen- 
tial rise in the percentage of women in 
the labor force, 52% of pregnant 
women are in the workplace today, 
compared with 32% 30 years ago. Sev- 
enty-five percent of pregnant women 
work beyond 30 weeks. Rosenfeld® 
writes, “One and one quarter million 
women in the US work out of the home 
during their pregnancy; all women 
work in the home.” 

The problem does not end with the 
birth of the baby. Today’s employed 
mother is the hardest working person 
in our society—maybe in history— 
because of her two jobs, one of which, 
motherhood, is a 24-hour per day, 7 
days per week, 52 weeks per year job 
with no paid vacation. During all of 
human evolution, special attention has 
been paid to the pregnant woman and 
her young offspring—at least until 
now. 

Today, the message to young women 
who wish to have children and a career 
is simple: be “Superwoman” and you 
can have it all. This is an unfair burden 
on women; men can be fathers without 
missing a beat of their career music. 
As Carola Eisenberg® recently said, 
“The playing field is hardly level if 
only superwomen, rather than most 
women, can satisfy the needs of their 
families and meet their professional 
goals.” 

It is imperative to echo the impor- 
tant theme of the article by Balk 
et al. Why, in view of the fact that 
pediatricians acknowledge residencies 
to be more harmful than other jobs, 
are schedules for pregnant residents 
so seldom modified? Why are pedia- 
tricians and pediatric training pro- 
gram directors not leading the way in 
demanding more humane treatment of 


pregnant residents? How long can we 
pretend to be concerned with the wel- 
fare of children and mothers but do 
nothing about a potentially harmful 
practice in our own shop? 

There are, of course, answers to 
these questions. The training system 
must not only teach residents but also 
care for patients. Coverage and sched- 
uling problems would abound if several 
women in a program became pregnant 
at the same time, and there would be 
negative effects of discontinuity of 
care on both resident education and 
patient care. There is also a “bottom 
line” answer—it costs money to pay 
for the extra coverage needed to sup- 
ply physician power while a member 
of the team is working reduced hours 
or on maternity leave. 

Indifference to the plight of the 
employed mother permeates the entire 
institutional fabric of American soci- 
ety. The workplace is, for the most 
part, governed by policies of the 1950s 
when mothers stayed at home. But we 
are entering the last decade of the 
century and the majority of mothers 
are in the workforce. Why have our 
policies not kept pace with the great- 
est societal change most of us will ever 
witness—the exponential and contin- 
uing rise in mothers employed outside 
the home? 

I postulate that these outdated pol- 
icies exist because there is a problem 
with both image and ideology. All too 
many policy-makers have an internal- 
ized image of Mother as an aproned 
woman at home all day long—and the 
apple pie she holds is still steaming! 
But Mother is not at home all day; she 
is in the workplace and barely has 
time to interact with her children and 
spouse, let alone bake a pie. 

An ideological conflict also plays a 
role in sustaining archaic workplace 
policies. The fact is that we hold two 
opposing ideologies. One says women 
should be at home with the children; 
children will suffer if women are out 
of the home; the state would be inter- 
fering in the private affairs of the 
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family if it promoted policies that 
made it easier for women to work 
outside the home. The opposing ide- 
ology holds that women should have 
the same opportunities as men; after 
all this is America, the land of oppor- 
tunity. 

The lack of child care and parental 
leave policies, inadequate numbers of 
day-care facilities, and companies that 
employ thousands of women but have 
no on-site child care, all reflect the 
tension between these two ideologies. 
We are the only industrialized nation 
in the world that pretends women are 
not in the workforce. 


Over 100 countries have some kind of paid, 
postchildbirth leave for working parents 
and the norm in Europe is 5 to 6 months. 
The United States, by contrast is the only 
industrialized western nation that does not 
guarantee job security and benefits when 
a woman stops working to have a child. 


_ (Columbia. April/May 1989:29) 


The phenomenon of mothers work- 
ing outside the home is not going to 
vanish. Most women work out of eco- 
nomic necessity and it has become 
apparent that the two-paycheck family 
is here to stay. A woman who works 
because of dedication to a career or 
the community she serves has every 
right to do so. Who will speak for the 
overworked working mother, espe- 
cially the one with small children, who 
lives in a country that does not seem 
to know that she exists? 

For many years I have been such a 
staunch supporter of a woman’s right 
to decide for herself whether to work 
that I have allowed myself to gloss 
over any possible deleterious effects 
of maternal employment on children 
and on mothers themselves. But I am 
beginning to worry. I worry about 
mothers going back to work a few 
weeks postpartum, especially to a res- 
idency. I worry about children who 


Crack Cocaine 

A New Danger for Children 

Without exaggeration, in some ar- 
eas of this nation, crack cocaine 


threatens the survival of an entire 
generation of children and young 
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receive less than optimal child care. I 
worry about (and am enraged by) a 
continuing basic inequality that makes 
a mockery of the gains of the 1960s. 
Women today, especially those with 
young children, are doing two jobs.’ 
They come home from a full day’s work 
only to start their second job of moth- 
ering and homemaking. It is true that 
men are becoming more involved in 
household chores but not yet to a 
major degree. Pleck® has shown that 
men do 30% of household tasks com- 
pared with 20% two decades ago, but 
all women know who is doing the other 
70%! 

If, as a society, we do not recognize 
the double burden of working mothers 
and if we do not provide them with the 
support they need when their children 
are young, we are undervaluing moth- 
ers. If we do not value mothers (or 
child-care workers who are paid a 
minimum wage), we are undervaluing 
our children and mortgaging our fu- 
ture. 

What is to be done? Pediatrics as a 
specialty has long been concerned 
about the welfare of children. I believe 
we should emphasize on mothers, es- 
pecially working mothers. Without 
giving up our concern for the health 
and welfare of the young, we must 
acknowledge how much this depends 
on a mother who is herself healthy and 
unstressed. 

There is no question that training 
programs can modify schedules for 
pregnant residents. As Carola 
Eisenberg* pointed out, parental leave 
and day care must always be part of 
any benefits package for members of 
the medical profession in residency 
training and subsequent employment: 
Although family decisions about the timing 
and number of offspring are made individ- 
ually, the aggregate need for day-care slots 
and flexible coverage by residents at aca- 


adults. For more than 40 years this 
country has endured one drug “epi- 
demic” after another: alcohol, heroin, 
marijuana, LSD, and phencyclidine. 


demic health centers is predictable. Sup- 
port for parenting is a fundamental desid- 
eratum, like pensions or health insurance 
for all working women and men in two- 
worker families. 


Pediatrics should lead the way. But 
how can we lobby for a sound parental 
leave policy if we do not clean up our 
own act? Let us establish and publish 
guidelines for maternity leave during 
residency, consonant with maternal 
and child health, training needs, and 
patient needs that will be the gold 
standard for all training programs. 
Let us vigorously support child care 
in hospitals—an idea whose time came 
quite a while ago. Let us set up and 
staff hospital-wide support groups for 
pregnant residents and residents who 
are new parents. Let us be the lobby- 
ists for parenting and use our influ- 
ence with hospitals, training programs 
in other specialties, legislatures at 
both state and federal level, and the 
general public to point out how impor- 
tant it is to support working mothers. 
Our job in the 1990s is to make society 
understand the consequences of ignor- 
ing the double burden working moth- 


ers have. MariLyn Hens, MD 


6530 N Longfellow 
Tucson, AZ 85718 
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One after another these drugs have 
swept the nation, attacking and often 
destroying adolescents and young 
adults. But in 1985 or 1986 a new and 
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terrible drug, a cheap form of cocaine 
that can be smoked, suddenly ap- 
peared, first in the streets of our major 
urban low-income areas and then 
throughout the country. Because crack 
cocaine is a new agent, our knowledge 


See also p 743. 


about its short- and long-term effects 
is relatively limited. The spectrum of 
its toxicity is only gradually becoming 
evident. 

After 5 or 6 years of dealing with 
this crack epidemic, some facts are 
evident. Solid scientific data are be- 
ginning to accumulate, which suggest 
that newborns exposed to the drug in 
utero are more likely to have lower 
birth weights, shorter lengths, and 
smaller head circumferences than 
newborns not exposed to the drug.' 
This scientific evidence is supported 
by the clinical evidence of a sudden 
surge in admissions to neonatal inten- 
sive care units in cities in which crack 
is especially prevalent. During the 
past 3 or 4 years virtually all neonatal 
intensive care units in New York City 
have been stretched beyond their ca- 
pacity to a point that from time to 
time no empty neonatal intensive care 
beds can be found anywhere in the 
city. 

Given the pervasiveness of crack in 
some areas, it is not surprising that a 
number of case reports like that of 
Dinnies and colleagues? in Chicago, 
Ill, described in this issue of AJDC, 
have appeared. These reports describe 
toxic effects of cocaine in toddlers and 
older children with presumptive evi- 
dence that children can become intox- 
icated either by ingestion or by pas- 
sive inhalation of cocaine. The children 
present with a variety of symptoms, 
including seizures, lethargy, or other 
forms of abnormal behavior. In the 
presence of such symptoms the prac- 
ticing pediatrician must therefore add 
the possibility of cocaine toxicity to 
the list of possibilities. In addition, a 
pediatrician treating a child with 
unexplained failure to thrive should 
consider checking for the presence of 
cocaine, not because cocaine causes 
failure to thrive, but because the pres- 
ence of cocaine metabolites in such 
infants may be the first clue to the 


AJDC—Vol 144, July 1990 


presence of cocaine addiction in the 
family. 

The presence of crack cocaine in our 
communities offers greater dangers 
for children. The violence associated 
with this drug has made the streets of 
urban disadvantaged areas even more 
dangerous for children living in these 
areas. For example, in recent years 
the number of admissions to Harlem 
Hospital Center of young children and 
adolescents with gunshot wounds has 
quadrupled. Moreover, crack cocaine 
addiction is so intense that parents 
addicted to the drug are often inca- 
pable of caring for their children. 
Thus, within the past several years 
the number of infants and children 
requiring foster care has escalated so 
rapidly that the child welfare agencies 
of many major cities have been all but 
overwhelmed. In New York City ap- 
proximately 40000 children are cur- 
rently in foster care. 

Clearly, this new drug epidemic is 
placing the safety, growth, and devel- 
opment of many children in consider- 
able jeopardy. However, in our concern 
for these children we must be very 
careful not to generalize beyond the 
limits of available data. We have con- 
siderable information about the envi- 
ronmental needs of growing children. 
Data from as far back as World War II 
studies of the impact of institutional 
care on children tell us that young 
children need constant nurturing if 
they are to grow and develop opti- 
mally. The disruption and displace- 
ment of large numbers of children 
because their parents suffer from co- 
caine addiction will doubtless have a 
serious influence on their future 
growth and development. Foster care 
for such children is obviously a second- 
best, if tenable, solution. 

We have no more than the beginning 
of scientific data about the long-term 
biologie effects on infants exposed to 
cocaine in utero. Until we have devel- 
oped longitudinal, controlled studies 
of infants exposed to cocaine, we must 
be careful not to make generalizations 
about the effects of this drug on their 
central nervous systems, their ability 
to learn, or their long-term prognosis 
for useful and productive lives. Unfor- 
tunately, the lay press has raised the 
specter of legions of children who, 


because they have been exposed to 
cocaine, are destined to become a 
generation of learning-disabled delin- 
quents who will become a terrible 
burden to society. Such phrases as 
“biologic underclass” are being used 
with dramatic abandon. But the dan- 
gers of such stereotypes should be 
obvious. First, it is probably not true 
that all infants exposed to cocaine are 
inevitably damaged irreparably, any 
more than that all children of women 
who drink have suffered from the fetal 
alcohol syndrome. While one can agree 
that exposure to cocaine is not a happy 
event for the fetus, surely the dose 
and timing of the exposure will predict 
the degree of damage to the fetus. 
Second, if we label all such children as 
members of some type of biologic un- 
derclass, we inevitably provoke self- 
fulfilling prophecies, limiting the 
children’s ability to reach their poten- 
tial and ignoring children’s innate re- 
silience. Finally, because many of 
these children come from urban dis- 
advantaged communities of ethnic mi- 
norities, such stereotypes unfortu- 
nately feed the existing racial biases 
with which these children and their 
families must battle daily. 

Crack cocaine addiction is but one 
more burden that the disadvantaged 
of this country must endure. Those of 
us from the more affluent sectors of 
our society and especially those of us 
who have devoted our lives to the 
health and welfare of children have a 
responsibility to try to begin to under- 
stand this problem in its complexity 
and to find ways to help these unfor- 
tunate children and their parents. 
There is considerable urgency in this 
matter, but in our haste to look for 
answers we must make certain that 
we adhere to the first principle of 
medicine: first do no harm. 

Marcaret C. Heacarty, MD 
Department of Pediatrics 
Harlem Hospital Center 

2520 Kingsland Ave 

Bronx, NY 10469 
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Rate of Transmission of Human Immunodeficiency Virus 
Type 1 Infection From Mother to Child and Short-term 
Outcome of Neonatal Infection 


Results of a Prospective Cohort Study 


Warren A. Andiman, MD; B. Joyce Simpson, RN; Betty Olson; Laura Dember, MD; Thomas J. Silva; George Miller, MD 


è In an attempt to determine the rate of 
transmission of infection from human im- 
munodeficiency virus type 1 (HIV-1) anti- 
body-positive women to their offspring 
and to describe the short-term outcome of 
perinatal infection, we enrolled 62 infants 
in a prospective cohort study during a 30- 
month period and followed them up for an 
additional 6 months. The clinical, immu- 
nologic, and serologic status of the chil- 
dren was assessed prospectively. Four- 
teen subjects were symptomatic: 3 had 
acquired immunodeficiency syndrome, 5 
had signs and symptoms that were com- 
patible with HIV-1 infection (Centers for 
Disease Control, Atlanta, Ga, class P2A), 
and 6 had ill-defined symptoms that could 
not be definitely attributed to HIV. Our data 
indicated that the maximum rate of verti- 
cal transmission of HIV-1 infection in New 
Haven, Conn, was less than 30%, and the 
tate of HIV-1-associated disease occur- 
ring during the first 3 years of life was 16%. 
The mean and median time to loss of ma- 
ternal antibody, as detected by Western 
blot in seroreverters, was approximately 7 
months, and the half-life of passive anti- 
body was 38 days. A continued close fol- 
low-up of children in the cohort studied, 
and others like it, is critical to learn the full 
range of outcomes of HIV infection in the 
pediatric population. 

(AJDC. 1990;144:758-766) 
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quired immunodeficiency in infants, it 
became clear that the causal agent of 
acquired immunodeficiency syndrome 
(AIDS) could be transmitted vertically 
from mother to child, either in utero, 
intrapartum, or possibly post partum as 
a result of breast-feeding.“* The moth- 
ers were either symptomatic with 
AIDS or had an identifiable risk behav- 
ior for AIDS, such as past or present 
intravenous drug abuse or sexual con- 
tact with a man who was bisexual or was 
an intravenous drug user. 

Preliminary estimates of the rate of 
vertical transmission of infection from 
women with the disease or at risk for it 
to their offspring were as high as 65%.”* 
These studies were done before the 
identification of human immunodefi- 
ciency virus type 1 (HIV-1) as the cause 
of AIDS. Studies performed before the 
availability of sensitive tests to measure 
antibodies to the virus failed to identify 
the great majority of HIV-1-infected, 
ie, seropositive, but asymptomatic 
women who presented a risk to their 
unborn children. Later estimates, from 
studies performed after the discovery of 
HIV-1, may have been too high because 
of bias introduced by selecting for ob- 
servation only symptomatic women or 
seropositive women who had previously 
delivered an infected child.*” Other es- 
timates may have been too low because 
follow-up was not long enough to identi- 
fy children who only became symptom- 
atic in the second or third year of life, 
such as those with lymphocytic intersti- 
tial pneumonitis. Recent prospective 
multicenter reports from Europe and 
the United States have indicated that 
the rate of vertical transmission of HIV 
is 24% to 38%." To our knowledge, the 


present report, which estimates the 
rate of transmission of HIV-1 infection 
from mother to child and the short-term 
outcome of neonatal infection, is among 
the first prospective cohort studies con- 
ducted in a single city in the United 
States where HIV-1 infection is highly 
endemic. 

Interventions, such as therapeutic 
abortion or the administration of hyper- 
immune globulins and/or vaccines, are 
used to prevent or ameliorate other 
perinatal viral infections, such as rubel- 
la, varicella-zoster, or hepatitis B.” 
These methods have depended on the 
availability of accurate data concerning 
the humoral immune responses of the 
human host, the time during gestation 
when the fetus is most vulnerable, and 
the rate of vertical transmission. Such 
information is also vital to the design of 
therapeutic and preventive strategies 
to alter the rates of vertical transmis- 
sion of HIV, as well as for successful 
counseling of women of childbearing age 
about the risk to their children of acquir- 
ing HIV-1. 

In December 1985, we began a pro- 
spective clinical cohort study of infants 
born to HIV-1 seropositive mothers in 
the greater New Haven (Conn) area. 
The incidence of AIDS in women and 
children in the city of New Haven is 
approximately three to four times high- 
er than in the United States as a whole.” 
Furthermore, in a blinded seropreva- 
lence study conducted during a recent 8- 
month period of blood samples submit- 
ted to the state of Connecticut for 
phenylketonuria testing, it was found 
that 1 in every 58 female residents who 
gave birth in the city was infected with 
HIV. This rate was seven times that for 
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the state of Connecticut as a whole.” We 
wished to examine the various out- 
comes associated with being born to an 
infected mother, whether symptomatic 
or not, and to measure the rate of trans- 
mission of infection from mothers to in- 
fants. During the course of the study, 
we also obtained more precise informa- 
tion on the half-life and duration of pas- 
sively derived maternal antibody and 
collected data on the relationship be- 
tween the presence of the core (p24) 
antigen of HIV in the blood and clinical 
outcome. 


METHODS 
Study Population 


We enrolled 62 infants whose mothers 
were previously known to be infected with 
HIV-1 or were discovered to be HIV-1-sero- 
positive during pregnancy, as well as all in- 
fants who were found to be antibody-positive 
during the first 3 months of life, presumably 
as a result of transplacental transfer from an 
infected mother. We began active surveil- 
lance in December 1985. This report de- 
scribes all children who were enrolled during 
the first 30 months of the study, ie, through 
May 1988. The clinical settings that were 
actively surveyed and the numbers of sub- 
jects recruited are listed in Table 1. Women 
from drug treatment programs and infants 
identified elsewhere as being at possible risk 
for HIV-1 infection were referred to our hos- 
pital for specialized care. 


Identification of Mothers ‘At Risk’ 


To estimate the degree to which our active 
surveillance methods and the non-routine of- 
fer of an HIV antibody test to women per- 
ceived to be at risk were effective in identify- 
ing seropositive mothers before delivery, we 
reviewed the patient logbooks in the Wom- 
en’s Center (a facility that offers obstetric 
and gynecologic services for indigent wom- 
en) for the calendar year 1987. In 1987, there 
were 5532 live births at Yale-New Haven 
Hospital, of which 1092 were to women who 
used the Women’s Center. Of those per- 
ceived to be at risk for HIV infection in the 
Women’s Center, 100 were offered the ap- 
propriate serologic tests. Twenty of 100 were 
found to be HIV-seropositive close to the 
time of delivery. Three other women were 
found to be seropositive prenatally at other 
locations in New Haven. Three of the 23 
women aborted. 

Twenty-nine infants born in 1987 were 
found to be antibody-positive. Twenty-one 
were living offspring (there was one set of 
twins) of the women known to be infected. 
One was discovered on the private obstetric 
service post partum. Seven other infants 
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were born to mothers who were not known to 
us before delivery. Thus, the offering of HIV 
antibody tests only to women perceived to be 
at risk failed to identify 8 of 29 seropositive 
infants before birth, mostly because the 
mother received no prenatal care. 


Clinical Follow-up 


Children enrolled in the study were fol- 
lowed up in one of three ways or in a combina- 
tion thereof: (1) visits to the pediatric Immu- 
nology Clinic, (2) visits to the Yale-New 
Haven Hospital pediatric Primary Care Cen- 
ter, or (3) routine communication with anoth- 
er clinic, outpatient facility, or private physi- 
cian. Serial blood samples for HIV-1 testing 
were obtained at all of these locations. 

Visits of HIV-1 antibody-positive children 
to the Immunology Clinic were scheduled 
every 2 to 4 months during the first year of 
life and every 4 to 6 months during the second 
year for children who were thriving. Symp- 
tomatic children were seen as often as clini- 
cally necessary, sometimes twice monthly. 
During the first clinic visit, a history and 
physical examination were completed and, 
among others, blood samples for the follow- 
ing laboratory tests were collected: complete 
blood cell count and platelet count, quantita- 
tive immunoglobulins, Western immunoblot 
for HIV-1, and capture immunoassay for the 
p24 antigen of HIV-1. Measurements were 
made of length, weight, and head circumfer- 
ence, and caregivers were asked to note and 
record comments about ear infections, facial 
anomalies, parotid gland enlargement, respi- 
ratory difficulty, cardiac murmurs, lym- 
phadenopathy, hepatosplenomegaly, unusu- 
al rashes, thrush, Candida diaper rash, 
hyperreflexia, cerebellar signs, and psycho- 
motor retardation. Routinely, between 6 and 
12 months of life (or earlier, if clinically indi- 
eated), B and T cells were enumerated, and 
antibody titers to the following were mea- 
sured: Bordetella pertussis (Laboratories of 
the Connecticut State Health Department, 
Hartford); type-specific polysaccharides of 
Streptococcus pneumoniae (laboratory of Dr 
Gerald Schiffman, Downstate Medical Cen- 
ter, Brooklyn, NY); and Haemophilus in- 
fluenzae type b capsular polysaccharide 
(Praxis Biologics, Rochester, NY). Intrader- 
mal skin tests (Multitest CMI, Merieux Insti- 
tute, Inc, Miami, Fla) were placed between 6 
and 18 months of age. Interval histories and 
physical examinations were completed, and 
Western blot antibodies were measured as 
often as every 3 to 4 months, but no less often 
than every 6 to 12 months in the older chil- 
dren in the cohort. 

Fifty-four of the first 62 children enrolled 
in the study received routine pediatric “well- 
baby” care in the Yale-New Haven Hospital 
Primary Care Center; the remaining 8 chil- 
dren were followed up by other clinics and 





Prepartum 
Women's Center, Yale-New 
Haven (Conn) Hospital 
Drug dependency units 
Mother known because of birth 
of previous HIV-1 seropositive 
infant 
Mother or father known to adult 
AIDS clinic 
Postnatal 
Newborn nurseries or 


postpartum floor 

Pediatric inpatient units or 
Primary Care Center 

Other hospitals or health clinics 

Self-referred to pediatric AIDS 
clinic 

Department of Children and 
Youth Services 

Total 


*HIV-1 indicates human immunodeficiency virus; 
AIDS, acquired immunodeficiency syndrome. 


practitioners in Connecticut. Copies of the 
clinie notes and laboratory reports were 
made available following each visit, and addi- 
tional data were collected by a structured 
telephone interview, when necessary. 

Children who were not examined by at 
least one member of the faculty or house staff 
and who had no blood drawn for Western blot 
analysis or other laboratory tests for greater 
than 12 months were considered unavailable 
for follow-up. 

All studies described were approved by 
the Human Investigation Committee of Yale 
University School of Medicine, New Haven, 
Conn, and Yale-New Haven Hospital. 


Clinical Classification and Definition 
of Infection 


Children were classified clinically based on 
cumulative data acquired through at least 6 
months after the 30-month enrollment peri- 
od. Their ages at this time ranged from 7 to 36 
months. Acquired immunodeficiency syn- 
drome and other forms of symptomatic HIV- 
associated disease were defined by using 
Centers for Disease Control (CDC), Atlanta, 
Ga, surveillance criteria for pediatric HIV 
infection.” Other children who had a variety 
of clinical signs consistent with HIV infection 
(eg, short stature, head circumference less 
than fifth percentile, several episodes of oti- 
tis media and/or candidal diaper dermatitis, 
single episodes of bacterial sepsis) but who 
failed to meet the specific CDC criteria for 
definite infection were classified as “sympto- 
matic/HIV status uncertain.” Furthermore, 
those who were antibody-positive at older 
than 15 months or whose blood contained p24 
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Fig 1.—Left, Human immunodeficiency virus (HIV) antibody detection on a panel of four antigens. A 
Western immunoblot was reacted with serum from a neonate born to an HIV antibody—positive mother. 
Extracts of four different cell lines are represented. Center, Progressive loss of antibody to HIV in an infant 
born to an HIV antibody—positive, drug-addicted mother. There is progressive loss of antibody to a wide 
spectrum of viral-associated proteins during the first year of life. The child was healthy at 15 months of age. 
Right, Acquisition of new antibodies to HIV in an infant born to an HIV antibody-positive mother. During 
the first 5 months of life, there has been marked intensification of the antibody response to p24 and 
acquisition of antibody to gp41 and p67. There has been concurrent loss of antibody to the Epstein-Barr 
nuclear antigens (EBNAs). 


antigen at least once were considered to be 
infected. Infection status of asymptomatic 
children younger than 15 months who were 
Western blot-positive but not antigenemic 
was considered to be “indeterminate.” 


Western Immunoblots and Antigen 
Detection 


All sera were reacted against a panel of 
four antigens by using a Western blot immu- 
noassay, described previously (Fig 1, left).” 
Extracts were derived from a transformed 
B-cell line (X50-7), infected with PH1-MN, a 
strain of HIV-1 isolated from a child, with 
AIDS-related complex, and a T-cell line 
(H9), infected with RF2, a strain of HIV-1 
isolated from a patient with AIDS.” Ex- 
tracts from the uninfected B- and T-cell lines 
served as negative antigen controls. Reac- 
tivities with proteins that comigrated in both 
the control and infected cell lanes were re- 
garded as nonspecific. All serum aliquots 
that remained after analysis by Western blot 
were tested for the presence of the p24 anti- 
gen of HIV-1 by using an antigen enzyme 
immunoassay kit (Abbott HTLVIII Antigen 
EIA Kit, Abbott Laboratories, North Chica- 
go, Ill). 
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Half-life of Passively Acquired 
Antibody and Time to Loss of 
Antibody 


The time to loss of antibody for each child 
whose reactivities on Western blot disap- 
peared (seroreverter) was calculated by de- 
termining the number of days from the time 
of birth to the day midway between the last 
positive and first negative Western blot. It 
was assumed for purposes of analysis that 
the loss of maternal antibody occurred in an 
exponential fashion with respect to time; 
thus, the midway point was used to estimate 
the time when antibody was lost rather than 
the date of the first negative serum sample, 
even though the latter date was known 
precisely. 

To calculate the half-life of transplacental 
antibody, the relative quantities of HIV anti- 
bodies present in serial serum samples from 
three patients were determined by densito- 
metric readings of the bands on Western im- 
munoblots. A Joyce-Loebel densitometer 
was used. The log of antibody quantity (ie, 
the area under the densitometer tracing) was 
plotted against time, and the antibody half- 
life was calculated according to the following 
equation”: 


Half-life = Log,,2/Slope, 
where the slope equals 
A Log [Antibody Quantity] /Time 


RESULTS 


Enrollment and Characteristics of the 
Study Group 


Between December 1985 and May 
1988, we enrolled 62 infants of HIV- 
seropositive mothers through prospec- 
tive surveillance. All infants were aged 
3 months or younger. Thirty-two in- 
fants were enrolled through identifica- 
tion of one or both of their parents, al- 
most always the mother, before 
delivery; the remaining 30 infants were 
identified in the 3 months after birth. 
Such children were believed to be at risk 
for HIV infection because they dis- 
played signs of drug withdrawal or be- 
cause a history of high-risk behavior in 
the mother was elicited for the first time 
in the 3 months immediately following 
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Fig 2.—Final classification by month of birth of 62 infants in the prospective study (as of 
November 1988), by using the Centers for Disease Control (CDC), Atlanta, Ga, classification 
system (ai top), by using clinical observations alone (at center), and by the most recent Western 
blot result (at bottom). At top, Open boxes represent patients who do not meet current CDC 
classification criteria; U, unavailable for follow-up; 1B, CDC class P1B; 2A, CDC class P2A; 2D, 
CDC class P2D1; and PO, CDC class PO. At center, W indicates well; ?, some signs and 
symptoms compatible with human immunodeficiency virus (HIV) infection, but of insufficient 
duration and severity to classify the child as definitely symptomatic; S, signs and symptoms 
clearly compatible with active HIV infection; A, acquired immunodeficiency syndrome; and U, 
unavailable for follow-up. At bottom, Shaded boxes indicate HIV antibody—positive children 
(age, < 15 months); open boxes, HIV antibody—negative seroconverters; boxes with closed 
bars, HIV antibody—positive children (age, >15 months); and U, unavailable for follow-up. 








birth. Some of these mothers had not 
received any prenatal care. ` 

Of the 62 study subjects, we enrolled 
1 in 1985, 28 in 1986, 29 in 1987, and 9 
more through May 1988. Thirty-three 
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were boys, and 29 were girls; 43 of the 
children were black, 11 were Hispanic, 
and 8 were white. Figure 2, at top, plots 
the 62 children by month of birth and 
CDC classification as of November 


1988. Three children were unavailable 
for follow-up. 


Clinical Outcome 


Seventeen of the 59 children whom 
we continue to follow up (or followed up 
to the time of death) met strict criteria 
for classification into one of the estab- 
lished CDC categories of pediatric HIV- 
1 infection (Fig 2, at top). Three chil- 
dren had full-blown AIDS (CDC class 
P2D1), with Pneumocystis carinii 
pneumonia as the presenting opportu- 
nistic infection, and died of complica- 
tions of their HIV infection at 8, 9, and 
23 months of age, respectively. Five 
children had symptomatic HIV-1 infec- 
tion with nonspecific clinical signs (class 
P2A), and 1 child was asymptomatically 
infected but had abnormal immune 
function (class P1B). Eight infants and ` 
children who were exposed perinatally 
have remained antibody-positive but 
have not been shown to be definitely 
infected and were not symptomatic 
(class PO). 

Based exclusively on clinical data, a 
simple four-part classification scheme 
that characterized each of the 62 sub- 
jects is shown in Fig 2, at center. Forty- 
five children were well when they were 
last seen; they ranged in age from 7 to 32 
months at the time of their last clinic 
visit. Fourteen children were symptom- 
atic: 3 had AIDS, 5 had symptoms and 
signs that were clearly compatible with 
HIV-1 infection, and 6 had evidence 
that was compatible with HIV-1 infec- 
tion but of insufficient duration, sever- 
ity, or specificity to qualify for place- 
ment in any official category of 
symptomatic HIV-1 infection. Thus, 
based exclusively on clinical criteria, 
the maximum rate of vertical transmis- 
sion of HIV in our population was 24% 
(14/59). ` , 


Antibody Status and Clinical 
Outcome 


All of the children studied had HIV-1 
antibodies revealed by Western blot in 
the first blood sample tested. The last 
available serum samples collected from 
the three children with fatal AIDS con- 
tained antibodies to HIV; two were 
younger than 15 months and one was 
older than 15 months when antibodies 
were last measured (Fig 2, at bottom). 
Three children older than 15 months 
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Table 2.--Characteristics of 14 Children With Signs and Symptoms of HiV-Associated Disease Born to HIV-Seropositive Mothers* 


Patient Characteristics 
et rite eea — 
Maternal Characteristics Most 
Tas Age at Age at Recent Serial 
Clinical Earliest Onset Ageat Ab Ag 
_ Category Onset Sx, of AIDS Death, Status Determi- 
(CDC) "mo Dx, mo mo (Age, mo) nation 








Maternal HIV-Associated ` Mother’s 
Risk Clinical Status Ag 
Patient Factor of Mother Status 


No. of Other 
Infected 
Offspring 











CDC-defined symptomatic infection 
1 SP AIDS/dead 


IVDA Unknown/dead 
SP ARC 

SP Unknown/dead 
SP Well 

IVDA ARC 

SP Well 

VDA Unknown 


Suspected symptomatic infection 
5 SP AIDS 


IVDA AIDS 
IVDA AlDS/dead 
IVDA Well 

VDA Well 

IVDA Unknown 


P2D1 
P2D1 
PeD1 
. P2A 
P2A 
P2A 
P2A 


2 
0 
0 
0 
0 
0 
0 
1 





oo co cad 


+ (9) 
+ (8) 
+ (16) 
+ (8) 
+ (8) 
+ (15) 
+ (4) 
+ (14) 


+ (11) 
~ (20) 
~ (22) 
~ (13) 
(30) 
(22) 








*HIV indicates human immunodeficiency virus; Ag, antigen; CDC, Centers for Disease Control, Atlanta, Ga; Sx, symptoms; AIDS, acquired immunodeficiency 
syndrome; Dx, diagnosis; Ab, antibody; SP, sex partner of person infected with HIV; plus sign, positive; minus sign, negative; IVDA, intravenous drug abuser; ARC, 
AIDS-related complex; N/A, not applicable; and SNA, specimen not available. 

tPatient met criteria for CDC category P1B and had symptoms and signs that were compare with HIV infection but insufficient for placement in category P2A. 

+Patient did not meet a specific CDC classification category. 


whom we continue to follow up re- 
mained Western blot~positive and met 
criteria for CDC class P2A. Eleven of 16 
children younger than 15 months at the 
time of analysis were also seropositive: 
2 were symptomatic (CDC class P2A), 1 
was mildly symptomatic and had immu- 
nologie abnormalities (CDC class P1B), 
and 8 were both well and immunologi- 
cally intact. Thus, all 3 seropositive chil- 
dren older than 15 months were symp- 
tomatic, while only 3 of 11 seropositive 
children younger than 15 months have 
symptoms. Finally, of the 56 children 
whom we continue to follow up, 42 have 
lost antibody (seroreverters). Five of 
these were classified as symptomatie/ 
HIV status uncertain. The remaining 37 
seroreverters had been well at the time 
of the last follow-up. 


Antigenemia and Outcome 


Nine of the 62 children in the study 
had p24 antigen in their blood on at least 
one occasion (Table 2): 8 with AIDS, 4in 
CDC class P2A, 1in CDC class P1B, and 
1 whose HIV-1 infection status was un- 
certain (Table 2, patient 13). This last 
child was the only 1 in the cohort who 
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was classified as infected solely because 
viral antigen was detected in blood on 
one occasion. None of the 45 children 
judged to be healthy was antigenemic at 
any time, including the 32 who were 
Western blot-negative at older than 15 
months. 

Of the 10 children in the study judged 
to be infected by using strict CDC crite- 
ria, 9 were antigenemic at some time 
during their course. However, only 15 
of 26 individual blood samples collected 
from all antigenemic, infected children 
contained antigen. Antigen was found 
in the blood of 1 child with AIDS on each 
of the three occasions that it was mea- 
sured; in the 2 other children with 
AIDS, antigen was lacking in the first 
serum sample assayed (at 1 day of life 
and at 6 months, respectively). In fact, 
in 4 of 9 antigenemic children, p24 anti- 
gen could not be detected in the first 
specimen tested. 

Serum specimens were available 
from the mothers of 8 of 14 symptomatic 
children; only two of the samples con- 
tained’ the HIV-1 core antigen. Three of 
five mothers who gave birth to children 
subsequently found to be antigenemic 


were not themselves antigenemic when 
tested (Table 2), 


` Time to Loss of Antibody and Half-life 
of Antibody 


We calculated the time to loss of ma- 
ternal antibody by analyzing Western 
blot data derived from 140 serum sam- 
ples from 40 children who seroreverted. 
This included data on 4 children who 
were classified as symptomatic/HIV 
status uncertain, 34 healthy children, 
and 2 children who had seroreverted 
before they were unavailable for follow- 
up. The mean interval between consec- 
utive tests was 16.4 weeks. The time to 
loss of antibody ranged from 45 to 421 
days. Both the mean and the median 
were 208 days, or approximately 7 
months, reflecting a gaussian distribu- 
tion in the time to loss of maternal anti- 
body. Figure 1, center, shows Western 
blots on one child who lost all antibody 
reactivities by 12 months of age. 

Densitometric readings of immuno- 
blots were used to quantitate passively 
acquired maternal antibody against 
HIV-1~associated polypeptides. The 
half-life was calculated for the antibod- 
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ies to p17 and/or p60/61 in three infants 
who had “fading” antibody. These sub- 
jects were all asymptomatic and anti- 
gen-negative. The p17 and p60/61 anti- 
bodies were selected because the 
intensity of these bands was in the 
range that could be read accurately by 
the densitometer. The results are 
shown in Table 3. The mean+SD of the 
calculated half-lives was 38 + 2.9 days. 
Hence, by using the sensitive West- 
ern blot immunoassay as a measure of 
the continuing presence cf antibody in 
infants seropositive at birth, it took ap- 
proximately 54/2 half-lives before all 
antibody reactivity disappeared. 


Rate of Transmission of Infection 


Based on the analysis of data avail- 
able for 43 children who were older than 
15 months in November 1988, we calcu- 
lated the rate of transmission of infec- 
tion from HIV-seropositive mothers to 
their children (Table 4). By using the 
strictest criteria established by the 
CDC, which includes antigenemia as a 
marker of infection,” the maximum 
proportion of infected children in this 
“older” subgroup in the cohort was 7 of 
48, or 16%. Among the 7 infected chil- 
dren (Table 4, categories 1 through 3, 
and Fig 3, bottom) were 6 who remained 
Western blot-positive and 1 who was 
Western blot-negative but antigene- 
mic. If we extend the specific guidelines 
set by the CDC and include 4 additional 
children who were symptomatic but 
. Western blot- and antigen-negative 
(Table 4, category 4, and Fig 3, bottom), 
not all of whom were likely to be truly 
infected, the maximum vertical trans- 
mission rate was 26%. Estimates of the 
rate of maternal-infant transmission of 
HIV infection, based on data available 
for the entire cohort of 59 infants, are 
complicated by the relatively large pro- 
portion of the youngest members of the 
cohort who are still Western blot-posi- 
tive, even though asymptomatic (Table 
4and Fig 3, top). 


COMMENT 


Based on the data of a cohort study of 
62 children born to mothers infected 
with HIV-1, the following two major 
points emerge: (1) the rate of transmis- 
sion of infection from seropositive moth- 
ers to their infants in New Haven ap- 
pears to be less than 30%, and (2) the 
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Table 3.—Determination of Antibody Half-life by Densitometry* 


HIV Log (Ab) in 
Subject Antibody 


20 p17 2.46 
p60/61 2.84 

p60/61 2,21 

- p17 2.94 





Log (Ab) in No. of Days 


Serum Sample 1+ Serum Sample 2f Between Samples t-t 





2.01 51 
1.67 144 
1.89 43 
2.23 95 


*HIV indicates human immunodeficiency virus; Ab, antibody; and t,,, half-life. Mean t,,.=397.8 days; 


SD = 2,9 days. ‘ 


+Ab quantity was determined by densitometry of immunoblot bands. 
$t» (half-life of antibocy in days) = Log,,.2@/ALog (Ab)/Time. 





















Clinical category, No. (%) ` 
1. Symptomatic or immunologically 
abnormal, HIV antibody- 


Categories 1-4 . 
Categories 1-5 












Table 4.— Estimates of Rates of Transmission of Infection From HIV-Seropositive 


Mothers to Their Offspring* 


Age, =15 mo (n=43)t 


positive/antigen-positive 5 (12) 8 (14) 
2. Symptomatic, HIV antibody— 

negative/antigen-positive 1 (2.3) 1 (1.6) 
3. Symptomatic, HIV antibody- 

positive/antigen-negative 1 (2.3) 1 (1.6) 
4, Symptomatic, HIV antibody- 

negative/antigen-negative 4 (9) 4 (7) 
5, Asymptomatic, HIV antibody- 

positive 0 (0) 8 (14) 

Total, No. (%) [95% Cl, %] 

Categories 1-3 7 (18) [7-31] 10 (17) [8-29] 


11 (26) [14-41] 
11 (26) [14-41] 


Entire Cohort (N=59)t 


14 (24) [14-37] 
22 (37)}[27-53] 





*HIV indicates human Immunodeficiency virus; 95% Cl, 95% confidence interval. 
- tExciuded from analysis were the three children who were unavailable for follow-up. 
tin the 6 months since completion of the phase of the study reported here, we have obtained further 


follow-up serum samples from 5 of the 8 infants belonging to this clinical category. Four of 5 have 
seroreverted, and 1 continues to be antibody-pasitive. Of the remaining 3 children, 1 continues in Centers 
for Disease Control, Atlanta, Ga, class PO, and 2 have been unavailable for follow-up. If these data are 
included, the maximum rate of transmission (categories 1 through 5) is 28% (16/57) for the entire cohort. 


maximal rate of CDC-defined HIV- 


‘ ]-associated disease occurring in off- 


spring of infected mothers during the 
first 3 years of life is 16% to 17%. These 
rates are lower than those described 
before the discovery of HIV-1 and are 
similar to those of recent American and 


. European studies."” During the time 


period of the study, neither cultures for 
HIV-1 nor polymerase chain reaction 
tests were available as diagnostic proce- 
dures in our laboratory. The ultimate 
outcome in those who presently have 
mild, nonspecific symptoms, such as 


- failure to thrive, or in those who appear, 


at present, to be uninfected, cannot be 
predicted at this time. Some may be 
suffering the consequences of maternal 
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drug use, prematurity, poor prenatal 
care, etc. 

For several reasons, New Haven is 
particularly well suited to conduct a 
study of perinatal transmission and the 
natural history of pediatrie HIV infec- 
tion. The incidence of infection in the 
intravenous drug-using population is 
high. Recent estimates indicate that the 
HIV-1 infection rate in those enrolled in 
methadone treatment programs in the 
city is greater than 20%”; in black intra- 
venous drug users, the rates approach 
60%. In 1988, 27% of all newly identified 
patients with AIDS who were seen at 
Yale-New Haven Hospital were wom- 
en, and 85% of those were either black 
or Hispanic. In addition, virtually all 
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Prospective Study 
Complete Cohort, 
12/85-5/88 
(N=62) 





AIDS Unavailable for Follow-u 
(n=3) (n=3) i 
Western Blot- Westem Blot- 
Positive Negative 
(n=3) (n=0) 
CDC-Defined or Suspected 
(n=3) (n=0) Symptomatic HIV Infection Healthy 
(n=11) (n= 45) 
Western Blot- Western Blot- |. Western Blot- Western Blot- 
Positive Negative Positive Negative 
(n=6) (n=5) (n=8) (n=37) 
Ag Pos Ag Neg Ag Pos AgNeg} | AgPos} |Ag Neg | | Ag Pos Ag Ne 
(n=5) (n=1) (n= 1) (n=4) (n=0) (n=8) (n=0) - MESA 


Prospective Study . 
Older Cohort, Children 


Aged >15 Months in November 1988 
(N=46) 














AIDS Unavailable for Follow-up 
(n=3) (n=3) 
Western Blot- Western Blot— 
Positive Negative 
(n=3) (n=0) 
Ag Pos Ag Neg CDC-Defined or S 
pie pa - uspected 
(n=0) Symptomatic HIV Infection Healthy 
Western Blot- Western Blot- Western Blot- Western Blot- 
Positive Negative Positive Negative 
(n=3) (n=5) (n=0) (n=32) 

Ag Pos Ag Neg Ag Pos Ag Neg Ag Pos| | Ag Neg Ag Pos Ag Ne 
(n=2) (n=1) (n=1) (n=4) (n=0) (n= 0) (n=0) (n=32) 
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Fig $.—Schematic repressntation of the final 
clinical outcome, Western blot antibody reac- 
tivities, and p24 antigen status of the entire 
cohort (top) and of the subgroup of children 
who were older than 15 months in November 
1988 (bottom), AIDS indicates acquired im- 
munodeficiency syndrome; Ag Pos, antigen- 
positive; Ag Neg, antigen negative; CDC, 
Centers for Disease Control, Atlanta, Ga; and 
HIV, human immunodeficiency virus. 


women of childbearing age and children 
in the city who are infected with HIV 
seek specialized medical care at Yale- 
New Haven Hospital or are referred to 
us. 
The CDC classification system of 
HIV infection in children younger than 
13 years is designed principally to im-' 
prove disease surveillance and to imple- 
ment prevention programs and epide- 
miologie studies.” The system is useful 
because it helps to capsulize much clini- 
eal and laboratory information. Never- 
theless, we encountered its shortcom- 
ings when we attempted to classify each 
of the children studied. First, no catego- 
ry is provided for seroreverters. Sec- 
ond, it classifies asymptomatic serore- 
verters and seroreverters with few and 
mild symptoms consistent with HIV in- 
fection as being uninfected; yet, there is 
evidence to suggest that some such chil- 
dren may, in fact, be infected.” Because 
of limitations in the existing system, we 
can only assign a CDC class to 18 of the 
59 children whom we continue to follow 
up. There is uncertainty about the long- 
term sequelae that may eventually be 
discovered in some seronegative chil- 
dren in whom the virus has not yet been 
detected and in the one child who was 
Western blot-negative, but antigen- 
positive on only the first of four occa- 
sions. It may be possible to demonstrate 
that some seronegative children, previ- 
ously believed to be uninfected by cul- 
ture or by antigen detection, do, in fact, 
have viral nucleic acids that are demon- 
strable by a polymerase chain reaction 
in blood cells and other tissues.” 

The determinations that we made of 
the number of children who serore- 
verted, the time to seroreversion, and 
the number of seropositives were en- 
hanced by the strict way in which we 
prepared and interpreted our Western: 
blots. The use of negative (ie, uninfect- 
ed) cell lines, which are not routinely 
supplied in commercially available kits, 
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made it possible to discount protein 
bands that were found in both infected 
and uninfected cell lanes. Such bands 
are likely to reflect antibody reactivities 
to lymphocyte proteins that comigrate 


with HIV-1 proteins. In addition, we © 


felt justified in characterizing some chil- 
dren as seropositive even when only one 
or two bands were visualized in the in- 
fected cell lanés; the absence of comi- 
grating bands in the control lanes con- 
firmed the specificity of the antibody 
reactivities. Furthermore, the use of 
two cell lines, each infected with a dif- 
ferent strain of HIV, probably in- 
creased the sensitivity of the assay. 
Strain differences of HIV have been 
shown to exist, and the representation 
of diverse strains on the Western blot 
increases the likelihood of detecting 
antibody.” 

Our findings suggest that the pres- 
ence of the p24 core protein in the blood 
of infants and children with signs of 
HIV-1-associated disease is predictive 
of progressive infection. In contrast, a 
negative antigen test has a poor predic- 
tive value. For example, in two of three 
children who died of AIDS, antigen was 
not detected in the first serum sample 
collected. In one instance, antigen was 
absent on the first day of life, indicating 
that testing for antigen in the neonatal 
period may not be useful in identifying 
newborns who are truly infected. In the 
other case, it was absent at 6 months of 
age just 2 months before the child died, 
indicating that persistent antigenemia 
does not invariably accompany terminal 
disease. 

The rates of vertical transmission of 
HIV infection and symptomatic disease 
were found to resemble but were some- 
what lower than those reported in simi- 
lar studies done in Europe (Table 4)."" 
By using stringent CDC guidelines, our 
results indicated a 16% to 17% symp- 
tomatic infection rate in infants born to 
seropositive mothers. If mildly affected 


children who did not have serologic evi- 


dence of infection at the time of the last 
follow-up (Table 4, category 4) were in- 
cluded, the maximum rate of vertical 
transmission of HIV was 24% to 26%. 
There are a number of factors that 
complicated our effort to caleulate rates 
of transmission of infection from sero- 
positive mothers to their offspring. We 
believe that our “denominator” is a rea- 


sonable one, ie, we have enrolled in our 
study all infants whose mothers were 
discovered to be infected during preg- 
nancy, as well as infants who were found 
to be seropositive within the first 3 
months of life. We do not believe that we 
have failed to identify a significant num- 
ber of children by using our present 
methods of surveillance, but we may 
continue to encounter, as we already 
have, at least some children, older than 
3 months, who come to medical atten- 
tion only after the onset of symptoms 
(most come from outside the New Ha- 
ven area), and other children whom we 
include in our study because they dis- 
play drug withdrawal behaviors as neo- 
nates. However, we have no reason to 
believe that we have selectively failed to 
identify an equivalent number of unin- 
fected, asymptomatic seropositive in- 
fants who eventually lose passive ma- 
ternal antibody and who never come to 
our attention. Enrollment of women 
and children into studies such as ours 
might improve if either universal test- 
ing of pregnant women or more routine 
offering of the HIV-1 antibody test be- 
came commonplace.” In 1987, the offer- 
ing of HIV-1 antibody tests only to 
women perceived to be at risk for infec- 
tion failed to identify 8 of 29 seropositive 
infants before birth, most often because 
the mother received little or no prenatal 
care or because the test was not offered 
at another institution or by the private 
obstetrician. 

Accurate calculation of the “numera- 
tor,” ie, the number of infected children, 
ismost encumbered by the difficulties in 
diagnosing infection during the first 
year of life. Passively transferred ma- 
ternal antibody to HIV-1 may persist 
for up to 15 months. Those infants 
whose Western blots change and in 
whom antibodies develop to proteins to 
which their mothers do not react have 
positive serologic proof of endogenous 
infection (Fig 1, right).” Furthermore, 
infants whose B cells can be stimulated 
to make HIV-specific antibodies in vitro 
are also likely to be infected.” Virologic 
or molecular biologie proof of infection 
depends on technologies that are not yet 
widely available or that are tedious but 
which, in skilled hands, have provided 
convincing proof of infection.“* The 
rate of transmission would also increase 
should we discover a:féw children’ in 


wn 
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whom HIV-1 antibodies develop only 
during the second year of life, as has 
been described.” 

As of December 1, 1989, we had en- 
rolled. 116 children in the prospective 
study. Of these, 12 had full-blown AIDS 
(9 are dead and 3 are alive), 5 were 
seropositive at older than 15 months and 
had nonspecific signs and symptoms 
that were compatible with HIV infec- 
tion (CDC class P2A), 1 was asymptom- 
atic with immunologic abnormalities 
(CDC class P1B), and 1 was asymptom- 
atic, seropositive at older than 15 
months, and immunologically normal 
(CDC class P1A). Thirty-six children 
were younger than 15 months, seroposi- 
tive, and well appearing (CDC class 
PO). Sixty children had seroreverted: 
Of this latter group, 36 had been seen in 
our clinic during the past year and were 
well. The remaining 24 had not been 


seen in our clinic since December 1988, - 


but at the time of the last follow-up were 
well appearing, had normal T-cell num- 
bers, and normal quantitative immuno- 
globulins. Fifteen of 24 had had more 
than one and 9 had had only one nega- 
tive Western blot result. Contact has 
been maintained with these patients’ 
primary care providers twice yearly; 
none are reported to be ill and none have 
returned to the clinic or the hospital for 
physical illness. One child cannot be 
located. 

Based on these more recent data, the 
rate of HIV-associated symptomatic ill- 
ness in the cohort (CDC classes P2A, B, 
C, and D) has been 15% (17/116), and the 
minimum rate of transmission has been 
16% (19/116). 

Continued clinical, virologic, and se- 
rologie follow-up of all children in the 
cohort studied, and in others like it, is 
critical. Because pediatric AIDS is a rel- 
atively new disease, it will be important 
to learn how many seronegative chil- 
dren are nevertheless infected and to 
characterize the full range of outcomes 
among those shown to be infected. Such 
information will form the historic base 
for future clinical trials of chemothera- 
peutic or immunomodulating agents de- 
signed to alter the natural course of 
HIV infection in children. 
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Pregnancy During Pediatric Residency 


Attitudes and Complications 


Judy L. Klevan, MD; Jeffrey C. Weiss, MD; Sharon M. Dabrow, MD 


è Questlonnalres were mailed to 116 fe- 
male physicians who completed their pe- 
diatric training within the last 5 years. The 
questionnaire contained items focusing 
on (1) maternal complications, (2) health 
of the infant, and (3) attitudes toward the 
pregnancy experience. Thirty-five (38%) 
of the 93 respondents were pregnant dur- 
ing their residency. Seventeen complica- 
tions occurred in 14 (35%) of the 39 preg- 
nancies. Of the 17 complications, 6 (35%) 
were serious enough to require hospital- 
ization. Complications resulted in time 
lost from work in 40% (15/39) of the preg- 
nancies. When asked to describe the ex- 
perience of being pregnant during resi- 
dency, only 24% felt that it was “pleasant,” 
` while 52% sald the experience was “toler- 
able” and 24% found ft “miserable”! Thir- 
ty-seven percent (13/35) stated that they 
would not get pregnant during residency if 
they had it to do over again. 

(AJDC. 1990;144:767-769) 


he number of women in residency 
programs has increased dramatical- 
ly in the past 15 years. In 1970, less than 
10% of all residents were women, while 
in 1987, women held 32% of residency 
positions.’ The phenomenon of pregnan- 





See also pages 755 and 770. 





cy during residency is not a new one. It 
is only with increasing numbers of wom- 
en in medicine that it is an issue com- 
manding attention. In 1983, the ad hoc 
Committee on Women Physicians of the 


American Medical Association, Chica- 
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go, Ill, conducted a nationwide survey 
of pregnancy during residency.’ The 
committee found that about two thirds 
of the women physicians in practice had 
children. Almost half had their first 
child during training, and a quarter had 
asecond child during training. The chal- 
lenge of dealing with pregnancy during 
residency must now be faced by nearly 
all pediatric programs. The issue en- 
compasses concerns about the effect of 
pregnancy on the training of the resi- 
dent and the effect of the rigors of train- 
ing on the health of the pregnant resi- 
dent and her child. Pregnancy during 
residency also impacts on the training of 
nonpregnant residents, affecting their 
schedules and their morale. 

The subject of pregnancy during resi- 
dency has begun to receive attention in 
the medical literature. Studies have 
centered on issues such as the conflicts 
that pregnancy causes among residents 
and the perception of pregnant resi- 
dents by their colleagues and supervi- 
sors.” Recent studies look at the effect 
of residency on the outcome of pregnan- 
cy.™ All previous research has included 
residents in various specialties such as 
obstetrics and gynecology, psychiatry, 
radiology, pathology, and surgery. This 
study looks specifically at the experi- 
ence of being pregnant during pediatric 
residency. Pediatric residency program 
directors have a particular need to in- 
crease their knowledge of this issue as 
the percent of female residents in pedi- 
atric residency programs is substantial- 
ly higher than in other specialties. In 
1987, 50% of residents in pediatrics 
were women, compared with 30% in in- 
ternal medicine.’ 


METHODS 


Questionnaires were designed to collect 
information concerning the experience of be- 
ing pregnant during pediatric residency. The 


questionnaires contained items focusing on 
attitudes of pregnant residents, maternal 
complications during pregnancy, and preg- 
nancy outcome including the health of the 
infants. Physicians were asked to describe 
the experience of being pregnant during resi- 
dency by choosing one of the following four 
options: “miserable,” “tolerable,” “pleas- 
ant,” or “wonderful.” In addition, physicians 
were asked, “If you had it to do over again, 
would you be pregnant during residency?” 
This question could be answered with either 
a “yes” or “no” response. If the response was 
no, the pediatricians were asked if they 
would prefer to have been pregnant before or 
afier residency. The questionnaires were 
sent to all female physicians who had com- 
pleted their pediatric residency in one of sev- 
eral Philadelphia-area programs in the last 5 
years. Program directors supplied lists of 
former residents from the following pro- 
grams: Thomas Jefferson University Hospi- 
tal, St Christopher’s Hospital for Children, 
Hahnemann University Hospital, Albert 
Einstein Medical Center, Philadelphia Col- 
lege of Osteopathy, Medical College of Penn- 
sylvania, and Medical Center of Delaware 
(Newark). The questionnaires were re- 
turned anonymously. Data were analyzed 
primarily using descriptive statistics and the 
x’ test. 


RESULTS 


Questionnaires were sent to 116 fe- 
male physicians who completed their 
pediatric training in the Philadelphia 
area in the last 5 years. Ninety-three 
(30%) of the physicians returned the 
questionnaire. Thirty-five (88%) of the 
93 respondents were pregnant during 
their residency. There were 39 preg- 
nancies because 2 residents were preg- 
nant twice during residency and one 
resident was pregnant three times. A 
majority of the pregnancies (22 of 39) 
occurred during the third year of train- 
ing. Thirteen pregnancies occurred in 
the postgraduate level year 2 and there 
were 4 pregnancies during the intern- 
ship year. 
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Work Schedule 


The average night call schedule for 
pregnant residents was approximately 
every fourth night throughout pregnan- 
cy. Some residents were on call less fre- 
quently or not at all because of complica- 
tions, especially in the second and third 
trimesters. Others were on call more 
than every fourth night because they 
were making up in advance for night call 
they would miss while on maternity 
leave. Even in the third trimester of 
pregnancy, residents taking call were 
on duty an average of every 3.8 nights. 


Complications 


Complications occurred in 86% (14/ 
39) of the pregnancies. A total of 17 
complications were reported. The most 
common complications were preterm la- 
bor, occurring in 4 cases; preeclampsia, 
occurring in 4 cases; and hyperemesis, 
occurring in 5 cases. Other complica- 
tions reported once each were Shigella 
gastroenteritis, pyelonephritis, gesta- 
tional diabetes, and partial placental 
abruption. The three residents who 
were pregnant more than once during 
their residency reported 2 of the compli- 

: cated pregnancies, as well as two mis- 
carriages and one stillbirth. 


Time Missed From Work 


Pregnancy complications resulted in 
time lost from work in 40% (15/89) of the 
pregnancies. The mean time missed 
from work was 4 weeks. The range of 
time lost was from 2 days to 18 weeks. 
Complications serious enough to re- 
quire hospitalization occurred in 15% 
(6/39) of the pregnancies. 

After pregnancy, residents took an 
average of 6 weeks of maternity leave. 
The range of time taken was from 2 
weeks to 14 weeks. Those who took 
more than 8 weeks leave had finished 
their residency by the time of delivery. 


Pregnancy Outcome 


Ten (26%) of the 39 pregnancies re- 
sulted in miscarriage or stillbirth. Only 
1 pregnancy was electively terminated. 
Infants born to pediatric residents were 
generally in good health, having a mean 
birth weight of 3.3 kg and a mean gesta- 
tional age of 89 weeks. One infant was 
born at 36 weeks with respiratory dis- 


tress syndrome requiring intubation - 


and anemia requiring transfusion. One 
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infant born at 35 weeks needed only a 
transfusion for anemia. No other pre- 
mature births occurred. Almost all in- 
fants were breast-fed (28 of 25), for a 
mean duration of 27 weeks. 


Experience of Pregnancy 


When asked to describe the experi- 
ence of being pregnant during residen- 
cy, only 24% of the respondents felt that 
it was “pleasant,” while 52% described 
the experience as “tolerable.” Twenty- 
four percent of the residents chose to 
describe the experience as “miserable.” 
None of the residents described their 
pregnancy as “wonderful.” 

Residents were asked the question, 
“If you had it to do over again, would 
you be pregnant during residency?” 
About one third (18 of 35) answered no 
to this question. Most of these residents 
would have preferred to become preg- 
nant after residency rather than before. 

Next, we looked at several factors 
that might have an influence on whether 
a resident would choose to be pregnant 
during residency if she had it to do over 
again. x’ Analysis did not show a signifi- 
cant relationship between the occur- 
rence of pregnancy complications and 
the choice to do it over again, nor was 
there a significant relationship between 
having been a junior resident, that is, a 
first- or second-year resident vs having 
been a senior resident and the choice to 
do it over again. However, those resi- 
dents whose pregnancies did not result 
in a live birth were significantly less 
likely to state that they would become 
pregnant during residency if they had it 
to do over again (x*=4.08; P=.04). 
None of the seven residents who found 
their pregnancy “miserable” would 
again become pregnant during training; 
however, all eight house officers who 
said pregnancy was “pleasant” indi- 
cated continued willingness to become 
pregnant during their residency years. 


COMMENT 


For pediatric residency program di- 
rectors to respond appropriately to the 


issue of pregnancy during residency, 


they must know how pregnancy impacts 
on the training of the pregnant resident 
and her nonpregnant colleagues. In ad- 
dition, information is needed on the ef- 
fect of residency training on the health 
of the mother, both physical and psycho- 


logical, as well as the effect on the fetus 
and newborn. 

Our data indicate that pregnancy dur- 
ing pediatric residency is not an uncom- 
mon event. Thirty-eight percent of fe- 
male residents in our study were 
pregnant during their residency. Other 
studies have found similar rates of preg- 
nancy among residents in various spe- 
cialties. Gregnanti and Fletcher” re- 
ported a 50% pregnancy rate in married 
female internal medicine residents over 
the past 5 years. The current pregnancy 
rates among married women residents 
was 49% for obstetrician-gynecologists, 
44% for psychiatrists, and 38% for sur- 
geons.” Residency program directors 
can conclude that with the growing 
number of women residents, the issue of 
pregnancy during residency is one that 
their program is bound to face. 

The question of how pregnancy dur- 
ing residency affects the training of the 
pregnant residents is more difficult to 
answer. This study shows that a signifi- 
cant amount of time is missed from work 
prior to delivery (mean time missed 
from work was 4 weeks). This time 
missed, when combined with the aver- 
age maternity leave of 6 weeks, adds up 
to a substantial amount of time away 
from training for the pregnant resident. 
Unfortunately, neither this study nor 
any previous work in this area has 


' looked at whether this interruption in 


training affects the performance of 
these residents on objective testing or 
on their ability to practice. 

In contrast, it is clear from this study 
and several others, that pregnancy dur- 
ing residency may have an adverse ef- 
fect on the psychological well-being of 
both pregnant and nonpregnant resi- 
dents. Twenty-four percent of the resi- 
dents in our study describe the experi- 
ence of being pregnant during residency, 
as “miserable” and one third would not 
be pregnant during residency if they 
could do it over again. These unpleasant 
feelings about being pregnant during 
residency may be due, in part, to a feel- 
ing of disapproval from other residents 
and faculty. In one study, 40% of preg- 
nant residents said that their pregnancy 
elicited hostility from their program di- 
rectors and 41% said that they had felt 
hostility from their fellow residents.’ 
Another study that surveyed nonpreg- 
nant residents and faculty found that 
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80% felt that a pregnant colleague 
caused them personal inconvenience 
and 39% felt that pregnant colleagues 
were less efficient in their work habits.’ 
These negative feelings are certainly 
generated, to some extent, from the dif- 
ficulties in scheduling that arise in resi- 
dency programs when a pregnant resi- 
dent misses work. The nonpregnant 
residents who must provide the extra 
coverage, especially when the time 
missed from work is lengthy or unfore- 
seen, naturally feel a great deal of re- 
sentment toward the pregnant resi- 
dent. The residency program director 
not cnly must deal with the actual diffi- 
culties in schedule arrangement, but 
also must manage the significant nega- 
tive effect on resident morale that is 
created during the conflict. 

Another issue that residency pro- 
gram directors need to understand is 
the effect of residency training on the 
health of the pregnant resident and her 
child. This question is, by far, the most 
difficult to answer. One of the major 
difficulties in addressing this issue in- 
volves the selection of a proper control 
group. with which to compare the resi- 
dents. Residents are of a particular so- 
cioeconomic group and have health hab- 
its that may be dissimilar to the general 
population. Their access to prenatal 
care is certainly different from the rest 
of the population. Keeping these cau- 
tions in mind, it is possible to look criti- 
cally at the existing data. Early studies 
during the 1950s showed that working 
during pregnancy may result in an in- 
crease in premature births and still- 
births.** More recently, a study 
showed that gestations were not short- 
ened, but newborn children of women 
who worked in the third trimester 
weighed 150 to 400 g less than those of 
mothers who remained at home. The 
weight decrement was greatest when 
the work required standing. The cause 
of the growth retardation was thought 
to be due to placental infarcts, since the 
frequency of large placental infarcts 


progressively increased when women ' 


worked late into gestation.“ Other stud- 
ies have contradicted these findings, 
showing that working women actually 
had better pregnancy outcomes than 
unemployed women. *™ However, these 
findings may be due to the influence of 
improved socioeconomic status in em- 
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ployed women. 

The results of studies that look specif- 
ically at the effect of the work of resi- 
dency on pregnancy are equally contra- 
dictory. A large retrospective study 
found that the rate of medical and ob- 
stetric complications among residents 
was no different from that among the 
general population, except for the inci- 
dence of pregnancy-induced hyperten- 
sion. The incidence of this complication 
was 12% in the resident group as com- 
pared with 5% in the general popula- 
tion.’ However, this difference may re- 
fleet older maternal age. Another study 
found that children of primiparous ob- 
stetricians who delivered during or af- 
ter residency had significantly lower 
birth weights than those who delivered 
before residency.’ The most recently 
published study, which used spouses of 
male residents as the control group, 
found that female residents were not at 
increased risk for adverse pregnancy 
outcome. A notable exception was an 
increased risk of premature labor (rela- 
tive risk, 12.3) for white residents as 
compared with white spouses of male 
residents.’ 

Our study was not designed specifi- 
cally to answer the question of whether 
residents are at increased risk of preg- 
nancy complications. Therefore, we 
must cautiously interpret our finding of 
a 26% miscarriage rate among the resi- 
dents surveyed, This rate is certainly 
much higher than the 10% to 15% rate in 
the general population. However, it 
may be increased by earlier detection of 
pregnancy by physicians than by the 
general public. The number of respon- 
dents who experienced complications 
such as premature labor, preeclampsia, 
and hyperemesis was certainly not 
large enough to draw conclusions about 
relative risk. However, our data do 
show that residents experience compli- 
cations significant enough in number 
and severity to make the time missed 
from work substantial, Although it re- 
mains unclear at this time whether pedi- 
atric residents are truly at increased 
risk of pregnancy complications, it is 
certain that ecmplications will arise 
during residents’ pregnancies and there 
will surely be time missed from work by 
these residents. 

In conclusion, this study begins to 
provide some of the information about 
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pregnancy during pediatrie residency 
that program directors need so that 


- they may plan effectively. We have 


shown that pregnancy during residency 
is a common event, that it frequently 
results in time missed from training by 
the pregnant resident, and that this 
time missed causes misery on the part of 
the pregnant resident and resentment 
and hostility from her peers. Given this 
information, it is hoped that program 
directors and residents will work to- 
gether to implement plans to make the 
experience of pregnancy during resi- 
dency more pleasant and less disruptive 
to the education of all residents. 
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Pediatricians’ Attitudes Concerning 
Motherhood During Residency 


Sophie J. Balk, MD; Katherine K. Christoffel, MD, MPE; Polly E. Bijur, PhD 


è Because half of pediatric residents 


are women, pregnancy is Increasingly — 


common among pediatric house staff. We 
hypothesized that the heavy work load of 
pregnant pediatric residents Is tolerated 
because those who have experienced a 
residency themselves underestimate the 
strain of residency compared with. other 
work. A questionnaire, designed to survey 
pediatricians’ attitudes concerning the ef- 
fects of employment on the fetus, mother, 
and newborn infant, was produced in two 
formats, which were Identical except that 
one concerned residents, while the other 
concerned women employed full-time In 

` other jobs. Each type of questionnaire 
was sent to 1000 randomly selected mem- 
bers of the American Academy of Pediat- 
rics. Respondents in both groups shared 
many attitudes concerning the effects of 
maternal employment. Certain subgroups 
(eg, males, those married to spouses not 
employed, and those women not pregnant 
in residency) judged employment as more 
harmful In general. Contrary to the original 
hypothesis, however, ail subgroups con- 
sistently judged residency as more dele- 
terious than other work. Training pro- 
grams need to adopt humane strategies to 
integrate motherhood with residency. 

(AJDC. 1990;144:770-777) 


ust 15 years ago, less than one tenth 

of all house officers were women,’ so 
it was fair to assume that physicians in 
training would not become pregnant. 
Now more than one quarter of all house 
staff are women,” and it is no longer 
uncommon to see pregnant residents 
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among house staff. In fact, half of mar- 
ried women physicians have their first 
child during training.’ Pregnant resi- 
dents work at the same strenuous pace 
as their nonpregnant peers.** As a re- 
sult, when residents are pregnant and 
new mothers, it is likely that they expe- 
rience even more stress and fatigue 
than other employed mothers. 





For editorial comment see p 755. 





Childbearing during residency is pre- 


` sumably particularly common in pediat- 


ries, where half of pediatric house staff 
are women.” Unmodified work sched- 


wes for pregnant pediatric residents ap- 


pear to be at odds with the following two 
basic principles that are explicitly or 
implicitly proferred by organized pedi- 
atries: (1) that pediatrics is a discipline 


‘devoted to promoting the well-being of 


families, and particularly of mothers 


„and babies, and (2) that skills and atti- 
tudes that help to promote the well- 


being of families should be nurtured by 
pediatric training programs. We hy- 


‘pothesized that unmodified work sched- 


ules are permitted for pregnant and 
nursing pediatric residents because 
those who have experienced a residency 
themselves underestimate the strain of 
residency compared with the strain of 
other work. A study was designed to 


‘test this hypothesis. 


SUBJECTS AND METHODS 
Study Design 

Two independent random samples of 1000 
board-certified pediatricians were obtained 
from the American Academy of Pediatrics. 
The sample excluded junior fellows, emeri- 
tus fellows, and those outside the United 
States. Each subject received a three-page 
survey of attitudes about the consequences 
of maternal employment on the fetus, moth- 
er, and newborn infant. In the questionnaire 
and in this report, maternal employment re- 
fers to regular paid work outside the home. 


The questionnaires were identical except 
that one—the R (resident) Form—asked for 
attitudes concerning an intern or resident 


“ mother (called “resident”) experiencing a 


normal pregnancy, while the other—the O 
(other) Form—asked for attitudes concern- 
ing mothers employed full-time in other jobs, 
also with normal pregnancies. This design 


- permitted a comparison of pediatriciang atti- 


tudes concerning resident mothers and other 
employed mothers. 


Survey Tool 


The questionnaire had three components. 
The first component was a series of Likert 
Scale responses (1=very positive, 2=posi- 
tive, 3=neutral, 4=deleterious, and 5= 
very deleterious) concerning the effects of 
maternal employment during pregnancy and 
early infancy. Respondents used the scale to 
rate the following effects: (1) the effects of 
maternal employment:on fetal well-being 
and on maternal physical and emotional well- 
being in four different stages of pregnancy 
(first trimester, second trimester, and first: 
and second halves of the third trimester); 
(2) the effects on the fetus during the last 
6 weeks of pregnancy of working different 
numbers of hours (20, 40, 41 through 60 and 
> 60); (8) the effects of maternal employment 
during the first 6 months after birth on moth- 
ers and infants’ emotional and physical well- 
being; and (4) the effects of maternal employ- 
ment on breast-feeding. 

The second component of the question- 
naire surveyed attitudes concerning what a 
pediatrician’s role should be in helping work- 
ing mothers to develop flexible work situa- 
tions, and recommendations for lengths of 
maternity leave after vaginal and cesarean 
deliveries. Opinions concerning specific 
work situations and possible modifications 
because of pregnancy or nursing were ob- 
tained by means of three brief vignettes, in 
which R and O groups were asked to evaluate 
employment scenarios that were similar ex- 
cept for the occupation of the mother. In the 
first vignette, the R respondents were asked 
if and why they would or would not modify 
the work schedules of a pregnant resident in 
her 32nd week of pregnancy who is working 
long hours in the neonatal intensive care unit; 
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the O respondents were asked about a preg- 
nant neonatal intensive care unit nurse who 
is working the same hours. A second vignette 
sampled opinions about modifying infectious 
exposure in the first trimester for a resident 
who is working 40 hours weekly in a busy 
outpatient setting compared with a recep- 
tionist who is working the same hours in the 
same setting. The third vignette asked about 
accommodating breast-feeding logistics af- 
ter a return to a time-consuming job, ie, resi- 
dency for the R group and corporate law for 
the O group. 

The third component of the questionnaire 
obtained information concerning survey re- 
spondents to permit description and compar- 
ison of the response groups. Each respon- 
dent was asked to record his or her age, 
gender, marital status, geographic location, 
number and ages of children, type of prac- 
tice, whether or not his/her spouse was em- 
ployed outside the home, and whether or not 
his/her own family went through a pregnancy 
during residency. 


Data Analysis 


The x’ tests compared the responses of the 
Rand O groups in their ratings of the effects 
of employment (collapsed into positive, neu- 
tral, and deleterious), The association be- 
tween the ratings and the form of the ques- 
tionnaire (R or O) were further tested by 
partitioning the overall x” test inta two com- 
ponents, each with 1 df: (1) positive rating vs 
neutral or deleterious, and (2) deleterious 
rating vs neutral or positive. 

' Tne responses to the 21 ratings were aver- 
aged to obtain an overall score that was ap- 
proximately normally distributed. Because 
these scores tended toward the deleterious 
end of the scale, they were labeled “harm 
scores.” Student’s.t tests were used to com- 
pare the mean harm scores and other contin- 
uous measures (eg, respondent age). Be- 
cause some characteristics of the respon- 
derits were not equally distributed in the R 
and O groups, analysis of covariance was 
used to control for the potentially confound- 
ing effect of these characteristics, Categori- 
cal covariates, such as region, were entered 
as a set of dummy variables. 

The overall significance level for individual 
statistical tests of the ratings by the form of 
the questionnaire was set at .01 because of 
the large number of tests and the large sam- 
plesize. Results with .01<P<.05 were called 
trends. The significance level of the parti- 
tioned x” tests was adjusted to .0025 to take 
into account the additional number of statis- 
tical tests performed and the nonindepen- 
dence of the tests, as recommended by 
Everitt." 

The statistical significance for respondent 
characteristics was set at .05. 
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Table 1.~—Sociodemographic Characteristics of Respondents by Form 
of Questionnaire Received* 


R (N=514),¢ % 


O (N= 463),t % 





Male 

Married 

Children under 5 y of age 
Pregnant in residency (self)§ 
Pregnant in residency {(spouse)| 
=2 children 

Spouse employed outside home 


Employment type 
Private practice/clinic 


Academic/nospital 


Region 
East 


Midwest 
South 
West 


70.9 
88.1 
23.9 
46.5 
69.8 
45.7 
60.8 


68.2 
31.8 


16.0 
24.3 
10.2 
49.5 





72.6 
86.0 
22.5 
39.2 
62.6 
54.7 
52.4 


77.4 
22.6 


31.7. 

43.0 

19.8 
5.4 


*R Indicates Resident Form; O, Other Form (see text for explanation); and NS, not significant. 


tTotal number receiving aach form of questionnaire. 
tStatistical probability, 2. 


§Number of women reporting pregnancy during residency: Na= 142, No= 120, 
{Number of men who reported spouse was pregnant during respondent's residency: Na= 226, No= 191, 


RESULTS 
Respondents ~ 


Respondent characteristics are sum- 
marized in Table 1. Of the 2000 ques- 
tionnaires mailed, 977 (49%) were re- 
turned completed. The R group evi- 
denced a higher response rate: 52.6% R 
vs 47.4% O (x’=6.50, P=.02). Seventy- 
two percent of all respondents were 
male (compared with 76% of American 
Academy of Pediatrics members [ex- 
eluding emeritus, junior fellows, and 
those outside of the United States] who 
are male).® 

There were no statistically significant 
differences between the R and O groups 
in gender, marital status, number of 
children under the age of 5, or in the 
frequency of pregnancy during residen- 
cy in self or spouse. 

Respondents to the R Form were sig- 
nificantly younger than the respondents 
to the O Form (R [mean+SD}: 
46.5+9.7 years vs 0: 50.6+11.8 years; 
t=5.86, P<.001). More O than R re- 
spondents had two or more children. 
More R than O respondents (1) had 
spouses employed and (2) worked in 
hospitals or academic settings (vs pri- 
vate practice or clinics). Regional differ- 
ences were marked as follows: predomi- 
nantly Westerners and Midwesterners 
responded to the R form, while. more 
Midwesterners and Easterners re- 
sponded to the O form. Age, spouse em- 


Motherhood During Residency — Balk et al 


ployment, having two or more children, 
type of work, and region were therefore 
identified as factors associated with the 
form of questionnaire, and thus as po- 
tentially confounding variables. 
Attitudes toward fetal effects are dis- 
played in Fig 1. The majority of both R 
and O respondents saw maternal em- 
ployment as having a neutral effect on 
the fetus in all trimesters, although the 
proportion reporting a neutral effect 
was smallest--and the proportion re- 
porting a deleterious effect was larg- 
est—in the second half of the third tri- 
mester. For all trimesters, the overall 
distribution of ratings differed signifi- 
eantly between the R and O respon- 
dents (P<.0001). On further partition- 
ing, fewer R than O respondents saw 
maternal employment as having posi- 
tive effects (vs neutral and deleterious) 
in all trimesters (P<.0025), and more R 
than O respondents rated work in the 
first trimester as deleterious (vs neutral 
and positive) to the fetus (P<.00285). 
Attitudes toward the effects on the 
fetus of working different hours in the 
last 6 weeks of pregnancy are displayed 
in Fig 2. Most respondents saw 20 and 
40 hours of employment in the last 
6 weeks of pregnancy as having a neu- 
tral effect on the fetus. The vast major- 
ity of respondents saw, as deleterious, a 
mother’s working more than 40 h/wk. 
Responses for 41 through 60 hours of 
work differed significantly, and those 
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Fig 1.—Attitudes toward fetal effects. Distri- 
bution of resident (R) mother (open bars) and 
P<,0001 N,=511 other (O) mother (hatched bars) Likert Scale 

No =448 ratings of the effects on the fetus of maternal 
employment in four stages of pregnancy. . 
Prefers to x test comparing R and O distribu- 
tion collapsed into positive (plus sign), neutral 
(©), and deleterious (minus sign). 


for more than 60 hours showed a trend 
toward significance. However, further 
partitioned analysis revealed no statis- 
tically significant differences. 
Attitudes toward prenatal maternal ` 
. physical effects are displayed in Fig 3. 
P<.0001 N,=509 P<0001 Most R and O respondents saw mater- 
No = 446 nal employment as having a neutral ef- 
fect through the first half of the third 
trimester. The distribution of R and O 
responses was significantly different in 
all trimesters (P<.0001). On further 
partitioning, fewer R respondents re- 


(©) (=) (+) (0) (~) 


Trimester 1 Trimester 2 


(+) (-) ported positive (vs neutral and deleteri- 
f ous) effects in all trimesters, and more 
Trimester 3 (1st Half) Trimester 3 (2nd Half) R respondents reported deleterious (vs 


neutral and positive) effects in all but 
the second trimester (P<.0025). 

' Attitudes toward prenatal maternal 
emotional effects are displayed in Fig 4. 
Most R and O respondents saw mater- 
nal employment as having positive or 
neutral effects through the first half of 
the third trimester; equal proportions 
saw positive, neutral, and deleterious 
effects in the second half of the third 
trimester. The R and O responses were 
significantly different (P<.0001) in all 
trimesters. On further partitioning, 
fewer R respondents perceived positive 
effects, and more R respondents per- 
ceived deleterious effects in the first 
trimester and the latter half of the third 
trimester (P<.0025). 

(+) (0) (=) (+) (0) (=) Attitudes toward postnatal effects 
are shown in Fig 5. Most R and O re- 
spondents saw maternal employment 
during the first 6 months as having a 
neutral effect on maternal physical well- 
being and a deleterious effect on mater- 
nal emotional well-being. Most R and O 





Maternal Employment, 20h Maternal Employment, 40 h 


N, =500 : eee 


Ny =407 No = 422 


Fig 2.—Attitudes toward fetal effects during 
the last 6 weeks of pregnancy, Distribution of 
resident (R) mother (open bars) and other (O) 
mother (hatched bars) Likert Scale ratings of 


- 0 s the effects on the fetus of working different 
(+) (0) (=) (+) (o) Ge hours of work in the datter half of the third 
Maternal Employment, 41-60 h Maternal Employment, >80 h trimester, P refers to x“ test comparing R and 


O distribution collapsed into positive (plus 
sign), neutral (@), and deleterious (minus 
sign). 
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respondents saw maternal employment 
as having a neutral effect on infant phys- 
ical well-being, a neutral or deleterious 
effect on infant emotional well-being 
(<10% of respondents saw positive ef- 
fects), and a deleterious effect on 
breast-feeding. No significant differ- 
ences were found between the R and O 
respondents for any of these distrib- 
utions. 


Harm Score 


Table 2 shows the mean harm scores 
in subgroups defined by social and de- 
mographic characteristics of the sam- 
ple. There were no significant differ- 
ences when subgroups were defined by 
age, employment type, and number of 
children. However, maternal employ- 
ment was perceived as significantly 
more deleterious by respondents who 
were male, by those who were married 
to spouses not employed, and by those 
who were living in all regions but the 
East. Women who had not had a preg- 
nancy in residency also gave significant- 
ly more deleterious harm scores. 

The mean harm score in the entire R 
group was significantly higher than the 
mean harm score in the entire O group 
(R [mean+SD]: 3.24+0.48 vs O: 
3.07+0.47), indicating more deleteri- 
ous ratings of the effects of maternal 
employment for residents than for other 
working women. To assess whether the 
observed differences were due to re- 
sponse bias, the harm scores were com- 
pared within subgroups of the sample 
(Table 3). The mean R harm scores re- 
mained significantly higher in most sub- 
groups; in every case, the R harm scores 
were higher than the O harm scores 
even when statistical significance was 
not reached between the groups. 

When the mean harm scores were ad- 
justed for gender, number of children 
in the household, spouse employment, 
and region in an analysis of covariance, 
the resulting adjusted means (R: 3.25, 
O: 3.10) again differed significantly 
(F =17.79, P<.001). 

Thus, even after statistical control of 
characteristics associated with the type 
of questionnaire received and the harm 
score, respondents rated work during 
and after pregnancy to be more deleteri- 
ous for residents and their babies than 
for their counterparts in other parts of 
the work force. 
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P<,0001 [7 P<.0001 
Na= 505 Na =509 
No=446 No=451 


(+) (0) (-) (+) (0) (-) 


Trimester 1 Trimester 2 


P<.0001 N= 507 P<,0001 N,=495 


No= 449 No =437 


(+) (0) (~) (+) (©) (~) 
Trimester 3 (1st Half) Trimester 3 (2nd Half) 
Fig 3.—Attitudes toward prenatal maternal physical effects. Distribution of resident (R) mother 
(open bars) and other (O) mother (hatched bars) Likert Scale ratings of the effects of employ- 


ment on maternal physical well-being in four stages of pregnancy. P refers to x’ test comparing R 
and O distribution collapsed into positive (plus sign), neutral (@), and deleterious (minus sign). 


P<,0001 P<,0001 
Na =500 


No = 441 


(+) (©) (+) (0) (-) 


Trimester 1 Trimester 2 


P<.0001 P<,0001 
Nq= 497 


Trimester 3 (1st Half) Trimester 3 (2nd Half) 


Fig 4. — Attitudes toward prenatal maternal emotional effects. Distribution of resident (R) mother 
(open bars) and other (O) mother (hatched bars) Likert scale ratings of the effects of employ- 
ment on maternal emotional well-being in four stages of pregnancy. P refers to x” test comparing 
Rand O distribution collapsed into positive (plus sign), neutral (0), and deleterious (minus sign). 
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Maternal Physical 


Na=513 


No =437 


(+) (0) (-) 
infant Physical 


Np = 485 
No =430 


(+) (0) (~) 
Breast-feeding 








(+) (-) 


Maternal Emotional 


N,=504 
No=428 


(+) (©) a n i 


Infant Emotional 


Fig 5.—Attitudes toward postnatal effects during first 6 months. Distribution of resident (R) 
mother (open bars) and other (O) mother (hatched bars) Likert Scale ratings of the postnatal 
effects of maternal employment on the mother and infant and on breast-feeding. P refers to x? 
test comparing R and O distribution collapsed into positive (plus sign), neutral (@), and 


deleterious (minus sign); NS, not significant. 


Attitudes Toward Leaves 
and Schedules 


Although most respondents reported 


that employed women should receive 
postpartum maternity leave, a trend in 
the data suggested that the O respon- 
dents favored it more often (R: 94.2%, 
0:97.8%; P = .03). Most R and O respon- 
dents recommended maternity leaves of 
2 months or less for both normal and 
ceserean deliveries, Almost 80% of all 
respondents viewed assisting mothers 
to develop flexible work arrangements 
as part of a pediatrician’s role. 
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Vignettes and Comments 


In response to the vignette concern- 
ing the neonatal intensive care unit, 
most R and O respondents agreed that 
long hours and frequent overnight work 


should be reduced in the last 8 weeks of 
‘pregnancy. While the majority of both 
_ groups agreed on this issue, the propor- 
‘tion of R respondents recommending a 


change in hours (84%) was significantly 


` smaller than for O. respondents (93%) 
°Q?’=19.15, P<.0001), in contrast with 
. the overall harm scores, which were 
` more deleterious for the R respondents. 


Conversely, a higher proportion of 
R than O respondents recommended 
schedule modification (R: 38% vs O: 
31%; x’=4.47, P=.08) in response to 
the vignette concerning infectious 
exposure in the first trimester. 

- In response to the vignette concern- 
ing accommodations for the breast- 


. feeding mother, 95% of respondents fa- 


vored such accommodations; the R and 
O responses did not differ (y’=.18, 
P=.72). 

Responses were amplified by written 
comments. Table 4 lists some responses 
concerning the first vignette. 


COMMENT 
Methods 


` The data reported are the result of a 
survey of pediatricians’ attitudes. Al- 


-though the absence of information on 


nonrespondents inevitably limits the 
generalizability of the findings, there is 


_ reason to believe that the findings are a 


reasonable representation of current 
pediatricians attitudes. The response 
rate (49%) is respectable, and the num- 
ber of respondents (977) is large. Most 
of the statistical findings are highly sta- 
tistically significant, and those that are 
not are treated with caution. . 
There was an unexpected geographic 
maldistribution in the R and O respon- 
dents. This could represent an unequal 
response rate and/or the lack of geo- 
graphical evenness in the sample. Sub- 
group analyses by region and the anal- 
yses of covariance concerning the harm 
score suggest that the regional maldis- 
tribution did not affect the results ob- 


tained. Analyses that address other po- ` 


tentially confounding variables within 
the response data provide additional as- 
surance that faulty conclusions were not 
reached. For all these reasons, pediatri- 
cians’ attitudes, as measured in this sur- 
vey, may be a factor in guiding policy 
decisions that are now being made re- 
garding schedules of residents who are 
pregnant or new parents. The survey 
findings can also generate hypotheses 
for further study. - 


Relating Survey Findings 
to the Literature 


Overall, contrary to the original hy- 
pothesis, the data indicated that pedia- 
tricians view residency as more harmful 
than other employment to pregnancy 


Motherhood During Residency—Balk et al 











Table 2.—Harm Score by Characteristics of Respondents: . 
_ Mean Harm Score and SD* 





Age, y 
<50 


250 


Type of employment 
Hospital/academic 


Private practice/clinic 


Children, No. 
<2 


Spouse employment 
Spouse employed 


Spouse not employed 


Region 
East 


West 
Midwest 
South 


Pregnancy in residency 
(women only) 
Pregnant 


Not pregnant 





*Harm score refers to the average of 21 Likert Scale ratings of the effects of maternal employment during 


pregnancy and early infancy. 
tNumber in analysis. 
$Statistical probability, t test. 


and the postpartum period. This was 
true for all respondent subgroups and 
for most of the “effects” assessed. Thus 
pediatricians’ opinions are consistent 
with that of published reports."” 


Fetal Effects 


In a study of 454 obstetricians,’ preg- 
nancies were retrospectively evaluated 
for the relationship between pregnancy 
outcome and work situation. For pri- 
miparous (but not multiparous) women, 
birth weights were significantly lower 
for babies who were born during resi- 
dency as compared with birth weights 
of babies who were born either before 
or after residency. Infants who were 
born during residency were also 7.5 
times more likely to be growth retarded 
than those who were born outside 
residency. 

A decreased birth weight has been 
reported in infants of women who con- 
tinued to work in regular jobs outside 
the home in the third trimester, as com- 
pared with women who remained at 
home. Detrimental effects of working 
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were exacerbated if women worked ina 
standing position, continued working 
near term, were hypertensive, or had 
other children at home. The frequency 
of large placental infarcts increased pro- 
gressively as women engaged in stand- 
up work late into gestation.’ Several 
other studies have addressed this issue 
with inconsistent findings.” 

While acknowledging a paucity of 
firm data on which to base policy, the 
American Medical Association sug- 
gested that women whose work in- 
volves prolonged (>4 hours) standing 
should discontinue work by the 24th 
week of pregnancy, while those whose 
jobs involve sitting may work until 
term.” 

Pediatricians in our survey, as a 
group, perceived prenatal employment 
as more benign than did the American 
Medical Association, with a neutral ef- 
fect seen on the fetus in all trimesters, 
and a somewhat more deleterious effect 
seen in the second half of the third tri- 
mester. Yet clearly, residency was seen 
as having significantly less positive and 
more deleterious effects on the fetus 


than other employment for all trimes- 
ters. f 


Prenatal Maternal Effects 


To our knowledge, there are no pub- 
lished data that describe the physical 
effects of work outside the home during 
pregnancy on mothers. Sayres and col- 
leagues“ data described the emotional 
effects of pregnancy among residents: 
because maternity leaves were so vari- 
able, pregnant house officers frequently 
worked double duty in anticipation of 
leave; although pregnant residents got 
some support and encouragement from 
fellow house officers and from program 
directors, about 40% perceived hostility’ 
from these groups. 

Pediatricians responding to our sur- 
vey perceived few deleterious effects. of 
working during pregnancy, with delete- 
rious effects reported more often forthe - 
end of pregnancy. However, residency 
was Viewed as having a less positive and 
more deleterious effect on maternal 
emotional and physical well-being. 


Postnatal Maternal Effects 


Half of resident mothers reported dif- 
ficulties, including physical problems 
and fatigue,” on returning to their resi- 
dencies; only one third reported reduc- 
ing their working hours after childbirth. 
Many new mothers, including resident 
mothers, reported the emotional costs 
of working, including ambivalence 
about leaving the baby.*” Most jobs, 
including most'residencies, have no for- 
mal maternity policies. As a result, 
working mothers, including residents, 
often get little or no leave, and some lose 
fringe benefits during their leaves.‘ In 
addition, pregnant or child-rearing resi- 
dents may face hostility from both fel- 
low residents and program directors, as 
well as anger from parents and patients 
when they are not available. 

In view of these facts, it is surprising 
that the physical effects of employment 
on the mother after the baby’s birth 
were predominantly seen as neutral for 
both resident and other mothers. In 
contrast, emotional effects were seen as 
deleterious for both resident and other 
mothers. 


Breast-feeding 


It is particularly difficult for a resi- 
dent mother to combine nursing and 
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Table 3.—Harm Score 


by Form of Questionnaire in Subgroups of Sample: 
Mean Harm Score and SD* 








Employment type 
Hospital/ 
academic/ 
other 
R 


[0] 
Private practice/ 
clinic 
R 
(®) 


No. of children 
<2 
R 


Spouse employment 
Spouse not employed 
R 


(®) 
Spouse employed 
R 


(0) 


Region 
East 


Midwest 
R 


o 


Pregnant in residency 
R 


O 
Not pregnant in residency 
R 





(8 


*Harm score refers to the average of 21 Likert Scale ratings of the effects of maternal employment during 
pregnancy and early infancy; R, resident form; and O, other form. 


tNumber in analysis. 
Statistical probability, t test. 
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working, especially in view of the short 
maternity leaves granted.” Pediatri- 
cians in our survey overwhelmingly 
agreed with this opinion. 


STUDY IMPLICATIONS 


The survey findings and the litera- 
ture both suggest that it is not good for 
mothers or babies when mothers work 
at the level that residents are expected 
to work. More pediatric residents are 
having babies; yet, residency schedules 
are not being modified in reaction to this 
trend that is unlikely to change. 

One wonders why a situation per- 
ceived to be deleterious to both the fetus 
and mother is allowed to persist, partic- 
ularly during apprenticeship for a ca- 
reer devoted to caring for children. It 
may simply be that the problem has not 
yet become clear to program directors 
due to the relatively recent arrival of 
large numbers of women in pediatrics. 

A more worrisome possibility is that 
the lack of accommodation to pregnancy 
during residency is but one demonstra- 
ble finding in a system that déempha- 
sizes physicians’ personal needs during 
training. Because of (1) financial consid- 
erations, (2) program directors’ feelings 
that patient care or resident learning 
may be compromised, (8) program di- 
rectors’ conscious or unconscious feel- 
ings that residents need to be tough- 
ened in the same crucible of hard work 
that they themselves were forced in, 
ete, residency programs do not plan for 
such inevitable life events as resident 
illness, illness or death of family mem- 
bers, and pregnancy and maternity 
leave. These events are generally expe- 
rienced primarily as disruptions and 
met with hostility more than accommo- 
dation. This contrasts with the way that 
life events have been dealt with by soci- 
eties for millenia (and with the way pa- 
tients are expected to deal with them). 
But failure to accommodate residents’ 
life events is consistent with the expec- 
tation that interns and residents amass 
tremendous amounts of information and 
handle. major medical and social deci- 
sions, patients who are chronically ill, 
difficult, or hostile, and patients who 
are dying, under conditions of chronic 
fatigue and isolation from friends and 
family. 

The data in this report highlight the 
fact that there is a contrast between 
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Table 4.—Examples of Responses to Vignette 1* 


Exampie of Response 








For job modification 





“Fatigue and emotional strain affect decision making” (R respondent) 
“Her fetus going to term is more important than the damn nursery” (R respondent) 


“Too much physical and emotional stress may cause premature delivery” (O respondent) 


Against job modification 
“Not fair to other residents” (R respondent) 


“She chose to become pregnant” (R respondent) 


“She is a physician and has made a commitment and should carry her load—‘if it’s too hot in the 


kitchen get out,’ je, quit for that time and not receive credit. She should drop out of program 


(R respondent) 
“She chose that work” (R respondent) 


” 


“| worked as a resident during two pregnancies with no problem at all” (O respondent) 


*R indicates Resident Form; O, Other Form. 


what pediatricians know mothers and 
babies need and what is tolerated when 
the mothers of new babies are pediatric 
residents. We suggest that pediatric 
residency training programs should be- 
gin a deliberate effort to adopt strate- 
gies to allow for the integration of nor- 


1. AMA Women in Medicine Project. In the 
Marketplace: Work Patterns, Practice Character- 
istics and Incomes of Women Physicians. Chicago, 
Tl: American Medical Association; 1985. 

2. Association of American Medical Colleges. 
Women in Medicine Statistics) Washington, DC; 
Association of American Medical Colleges; 1989. 

3. AMA Ad Hoe Committee on Women Physi- 
cians in Organized Medicine. Maternity Leave for 
Residents. Chicago, Ill: American Medical Associa- 
tion; 1984. 

4. Sayres M, Wyshak G, Denterlein BS, Apfel 
R, Shore E, Federman D. Pregnancy during resi- 
deney. N Engl J Med. 1986;314:418-423. 

5. Everitt BS. The Analysis of Contingency Ta- 
bles. London, England: Chapman & Hall Ltd; 1977: 
44-46, 

6. American Academy of Pediatrics, Depart- 
ment of Research. A Profile of the American 
Academy Pediatrics’ Fellows: Descriptive Data 
From the AAP Membership Census. Elk Grove 


_ Village, Ill: American Academy of Pediatrics; 


1985. 
T. Gruenebaum A, Minkoff H, Blake D. Preg- 
t 


j 
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mal life events, including pregnancy 
and maternity leave. Pediatrics should 
lead the way for other training pro- 
grams. With careful planning and with 
the cooperation of other residents, a 
scheduled rotation and night call may be 
adiusted to meet the needs of both resi- 
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Infant Care Review Committees 


The Response to Federal Guidelines 


Gretchen V. Fleming, PhD; Suzanne S. Hudd, MPH; Susan A. LeBailly, PhD; Robert M. Greenstein, MD 


è A 1986 survey of hospitals with neo- 
natal Intensive care units and/or 1500 or 
more births Indicated (1) which hospitals 
had established infant care review com- 
mittees and (2) what hospital and commit- 
tee characteristics influenced the func- 
tloning of Infant care review committees. 
Of the hospitals surveyed, 51.8% had es- 
tablished infant care review committees. 
This study provides baseline Information 
on the development of Infant care review 
committees. f 

(AJDC. 1990;144:778-781) 


he Baby Doe and Baby Jane Doe 

cases illustrated the need for a struc- 
ture to mediate controversial decisions 
about the treatment of handicapped in- 
fants.'* Infant care review committees 
(ICRCs) have been proposed to address 
questions concerning the course of med- 
ical treatment that best serves the in- 
terests of the child.’ 

What have been the results of efforts 
to promote the development of ICRCs? 
Through a survey of hospitals, we ad- 
dressed this question at two levels: 
(1) Which hospitals ‘have established 
ICRCs? (2) What hospital and commit- 
tee characteristics influence the func- 
tioning of ICRCs? 


BACKGROUND 


On April 15, 1985, the US Depart- 
ment of Health and Human Services, 
Washington, DC, published the “Infant 
Doe” child protection regulations plus 
voluntary guidelines, which encouraged 
the development of ICRCs. The sug- 
gested role of ICRCs was as follows’: 
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1. To educate hospital personnel and fam- 
ilies of disabled infants with life-threatening 
conditions about resources available to them 
for treatment, counselling, and/or rehabilita- 
tion; 

2. To recommend institutional policies and 


' guidelines concerning the withholding of 


medically indicated treatment from disabled 
infants with life-threatening conditions; and 
3. To offer counsel and review in cases 
involving disabled infants with life-threaten- 
ing conditions. ` s 
A 1983 survey by the American Hos- 
pital Association, Chicago, Ill, reported 
that 26% of hospitals had established 
general ethics committees.* An unpub- 
lished 1984 survey of 710 hospitals con- 
ducted by the American Academy of 


Pediatrics, Elk Grove Village, Ill, indi-. 


cated that 56.6% of hospitals from a list 
of those with level 2 and level 3 nurser- 
ies had ICRCs. A follow-up survey in 
1985 of 200 of the original hospitals sur- 


veyed found that 65.7% had established 
' ICRCs. l 


While the trend toward establishing 
ICRCs is clear, committee roles and re- 
sponsibilities continue to evolve. Many 
authors cite the expectation that ICRCs 
will participate in case review, policy 
development, and education.*” A num- 
ber of case histories that documented 
the experiences of individual ICRCs 
have been published.” This article will 
use data gathered from a 1986 national 
survey of hospitals to identify factors 
that relate to the creation and function- 
ing of ICRCs, as measured by the ex- 
tent to which ICRCs had (1) reviewed 
cases either retrospectively or prospec- 
tively and (2) developed policies for 
their respective institutions. 


QUESTIONS AND HYPOTHESES 


What Types of Hospitals 
Develop ICRCs? 


The survey was limited to hospitals 
with neonatal intensive care units and 
1500 or more annual births, since such 
institutions would most frequently 


treat seriously ill newborns. The hospi- 
tals’ responses were analyzed by the 
following additional characteristics liy- 
pothesized to affect positively the for- 
mation of an ICRC: a commitment to 


teaching (the presence of an approved ` 


residency program, medical school affil- 
iation, or membership in the Council 
of Teaching Hospitals); a large number 
of specialized services; voluntary or 
church-operated not-for-profit status; 
and a patient representative service. 


What Characteristics of Committees 
and Hospitals Affect the Extent to 
Which They Have Reviewed Cases 

and Developed Policies? 


The following measures were exam- 
ined: (1) whether ICRCs had reviewed 


` cases, (2) the number of cases reviewed, 
and (8) the involvement of ICRCs in ` 


policy-making with regard to withhold- 
ing or withdrawal of medical treatment. 

Based on the federal guidelines’ 
and other discussions of the role of 
ICRCs,*”* hospitals that were sur- 
veyed were asked how important the 
following eight different roles were to 
their ICRC: (1) prospective review of 


- cases, (2) retrospective review of cases, 


(8) education of staff, (4) policy develop- 
ment, (5) consulting in ongoing cases, 
(6) education of lay community, (T) edu- 
cation of families, and (8) review of prac- 
tice cases. We hypothesized that the 
hospital perceptions of the importance 
of ICRC roles would be the most impor- 
tant determinants of ICRC functioning. 

A number of other characteristics of 
ICRCs.were expected to affect positive- 
ly their functioning, including more 
members (because this might indicate a 


greater investment of resources in the . 


committees), more frequent meetings, 


‘and to amore limited extent, meeting on 


an emergency basis. 
MATERIALS AND METHODS 


The population of hospitals with neonatal 
intensive care units or 1500 or more annual 
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births was obtained from the American Hos- 
pital Association in 1985, and the survey was 
carried out in 1986, through a collaborative 
effort of the Pediatrie Rehabilitation and 
Training Center at the University of Con- 
necticut Medical Center, Farmington, and 
the American Academy of Pediatrics. Ques- 
tionnaires were mailed to the chair of the 
department of pediatrics at each of the 870 
hospitals. A copy of the survey is available 
from the authors on request. 

Two mailings were made of the question- 
naire, in an effort to maximize the response 
rate. Hospitals that did nat respond to either 
mailing were randomly sampled and sur- 
veyed by telephone. The overall response 
rate was 72%, and this yielded an effective 
response rate of greater than 90%, once the 
telephone respondents were weighted to cor- 
rect for the fact that they were sampled from 
the nonrespondent group. 

The questionnaire began as follows: “Does 
your institution have a formally constituted 
Infant Care Review Committee (ICRC) that 
meets to review a range of ethical problems 
or questions regarding the provision of medi- 
cal treatment to seriously ill or handicapped 
infants, where the issue being raised is the 
efficacy of treatment?” Hospitals that re- 
sponded “no” were requested to describe 
their alternative decision-making process. A 
small number of cases were reclassified from 
the “no” to the “yes” category where the 
respondent described the use of “an ethics 
committee.” 

Questions that addressed the structure 
and functioning of the ICRC were completed 
only by those hospitals that reported an 
ICRC. Background characteristics were re- 
corded for each hospital from the American 
Hospital Association Guide to the Health 
Care Field.” 

The SPSS-PC was used to conduct dis- 
criminant and multiple-regression anal- 
yses.” For analysis of ICRC functioning, 
committee goals and characteristics were in- 
cluded first, followed by hospital characteris- 
ties in a second step. 


RESULTS 
Hospital Characteristics Predictive 
of Having an ICRC 


The status of ICRC formation in hos- 
pitals with 1500 or more annual births or 


- neonatal intensive care units was as fol- 


lows: 51.8% of the respondents had an 
ICRC, 8.0% were “in the process” of 
establishing an ICRC, and 40.2% did 


not have an ICRC and were not consid- - 


ering establishing one. 

About 80% of the hospitals without 
committees reported how they handled 
cases of handicapped newborns: 14% 
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Table 1.—Model of Hospital 
Characteristics Most Predictive of 
Having an ICRC by Stepwise 
Discriminant Function Analysis* 


Standardized 


Characteristicst Coefficients 


Member, Council of 
Teaching Haspitals 

CARF affiliation 

No. of special facilities 

Occupancy rate 

ACGME accreditation for 
residency 

Patient representative 
service 

For profit 

Government controlled/ 
operated 

Canonical 
correlation = .24 


*ICRC indicates infant care review committee; 
CARF, Commission on Accreditation for Rehabili- 
tation Facilities; and ACGME, American College of 
Graduate Medical Education. 

tCharacteristics are in order of entry into equa- 
tion. 


transferred such cases to another facili- 
ty, and greater than 50% relied on infor- 
mal discussions between one or more 
medical professionals involved with the 
case and the parents. The remainder 
gave other, less specific, responses to 
this question. 

Table 1 presents variables that had a 
significant impact on establishing an 
ICRC. The variables were introduced 
in a stepwise procedure (by using the 
smallest value of Wilks à for entry as 
the criterion) and are listed in order of 
entry. 

A commitment to teaching was an im- 
portant attribute related to establishing 
an ICRC, as evidenced by membership 
in the Council of Teaching Hospitals and 
American College of Graduate Medical 
Education accreditation. Medical school 
affiliation did not enter into the equa- 
tion, since it was highly correlated with 
membership in the Council of Teaching 
Hospitals. Affiliation with the Commis- 
sion on Accreditation for Rehabilitation 
Facilities (CARF), having a large num- 
ber of specialized services, and having a 
patient representative service were 
also important. The occupancy rate had 
a negative effect on ICRC formation, 
contrary to expectation. For-profit hos- 
pitals and government-controlled/oper- 
ated hospitals were less likely to have 
ICRCs than were not-for-profit hospi- 
tals, as predicted. The number of beds 


Table 2.—Characteristics 
Hypothesized to Be Related to ICRC 
Functioning* 


% of Hospitals 
With ICRCs 
That Reported 


Characteristics Characteristic 


Prospective review of 
cases considered 
very important 
Retrospective review 
of cases 
considered 
very importantt 
Consultation 
considered 
important 
Education of medical 
staff considered 
very Important 
Education of lay 
community 
considered very 
important 
Education of families 
considered very 
important 
Establishing 
institutional 
policies 
considered very 
important} 70.7 
Review of practice 
cases considered 
very important 38.5 
No. of members on 
ICRC ' 
ICRC meets at least 
once/mo 39.9 
ICRC meets on 
emergency/as- 
needed basis 51.1 


*ICRC indicates infant care review committee. 
All characteristics were expected to be positively 
related to the dependent variables measuring activ- 
ities of ICRCs. 

+These variables hypothesized to be the major 
determinants of the extent to which the hospital had 
reviewed Cases. 

This variable hypothesized to be the major 
determinant of whether or not the hospital had 
developed a policy. 


44.0 (>10) 





and the number of births had no signifi- 
cant effect. This may be because mostly 
larger institutions (with more births) 
were included in the study. The canoni- 
cal correlation was .245, indicating that 
this group of variables explained only 
about 6% of the variance (ie, .245°). 


Characteristics That Influence 
ICRC Functioning 


Table 2 lists the roles hypothesized to 
affect positively the review of cases and 
policy-making and the percent of hospi- 
tals with ICRCs that possessed each 
characteristic. More than two thirds of 
the respondents embraced the purposes 
of a prospective review of cases, consul- 


Infant Care Review Committees—Fleming etal 779 





Table 3.—ICRC and Hospital 
. Characteristics Most Predictive of 
Reviewing Cases by Stepwise 
Discriminant Function Analysis* 


Standardized 


Characteristicst Coefficients 


Retrospective review of 
cases considered 
very important 

Prospective review of 
cases considered 
very important 

Education of families 
considered very 
important 

ICRC meets at least 
once a month 

Education of lay 
community 
considered very 
important 

Education of medical 
staff considered very 
important 

No. of special facilities 

Canonical 
correlation = .39 











*ICRC indicates infant care review committee. 
Percent of hospitals that had reviewed any cases 
was 58.2%. 

tCharacteristics are in order of entry into equa- 
tion. 


tation, education of staff, and establish- 
ment of an institutional policy. Less 
often cited as very important were a 
retrospective review of cases, review of 
practice cases, and education of fam- 
ilies. Only 20% identified education of 
the lay community as very important. 

Nearly 60% of ICRCs had reviewed 
cases. Table 3 presents the variables 
associated with a review of cases in the 
order of their explanatory value. 

Of greatest significance was the im- 
portance that the hospital gave to the 
purposes of a retrospective and pro- 
spective review of cases, followed by 
the education of families. While the im- 
portance given to reviewing cases had a 
positive effect, the relationship be- 


tween educating families and reviewing . 


cases was negative, ie, ICRCs that gave 
educating families more weight were 
less likely to have reviewed cases. 

Also important in reviewing cases 
was a committee's meeting at least once 
each month. Hospitals that assigned im- 
portance to educating the lay communi- 
ty were less likely to have reviewed 
cases, whereas those that believed edu- 
cation of medical staff was important 
were more apt to have reviewed cases. 
. Of the hospital characteristics, only 
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Table 4.~—ICRC and Hospital 
Characteristics Most Predictive of 
Reviewing a Greater Number of 
Cases by Stepwise Regression 

" " Analysis* i 


Standardized 


Characteristicst Coefficients: 


Retrospective review of 
cases considered 
very important 

ICRC meets on 
emergency/as- 
needed basis 

Patient representative 
service 

CARF affiliation 


*ICRC indicates infant care, review committee; 
CARF, Commission on Accreditation for Rehabili- 
tation Facilities. Multiple correlation was .46. The 
logarithm of the number of cases was used as the 
dependent variable to minimize the problem of the 
skewed distribution. 

Characteristics are in order of entry into equa- 
tion. 


the number of special facilities made 
a significant (positive) contribution 
to whether or not cases had been re- 
viewed. The canonical correlation of .39 
indicates that this set of variables ex- 
plained about 15% of the variance. 
Table 4 presents the best predictors 
of the number of cases reviewed by 
those hospitals that had reviewed cases. 
Only two of the ICRC characteristics 
had a strong impact on the number of 
cases reviewed: (1) having, as a very 
important purpose, a retrospective re- 
view of cases (positive); and (2) meeting 
on an emergency or as-needed basis 
(negative). The only significant hospital 
characteristics were having a patient 
representative service and being affili- 


_ ated with CARF, both negative. The 


multiple correlation was .46, indicating 
that these variables could explain 21% 
of the variance in the number of cases 
reviewed. 

Table 5 provides the set. of variables 
that best predicts which ICRCs had de- 
veloped institutional policies concern- 
ing the withholding or withdrawing of 
treatment. Overall, 36.5% of ICRCs 
had developed such policies. 

Curiously, the establishment of an in- 
stitutional policy as a very important 
purpose was not among the variables 
that were most predictive of having de- 
veloped institutional policies. Goals of 
education of the lay community and con- 
sultation, contrary to expectations, had 
negative effects on the development of 





Table 5.~ICRC and Hospital 
Characteristics Most Predictive of 
Developing Institutional Policies 
by Stepwise Discrimination . 

Function Analysis* 


Standardized 


Characteristicst Coefficients 


Education of lay 
community 
considered very 
important 

Consultation considered 
important 

_ Prospective review of 
cases considered 
very important 

Education of medical 
staff considered 
very important 

Patient representative 
service 

No. of special facilities 

CARF affiliation 

. Canonical 
correlation = .25 - 


*ICRC indicates infant care review committee; 
CARF, Commission on Accreditation for Rehabili- 
tation Facilities. Percent of hospitals that had de- 
veloped policies was 36.5%. 

tCharacteristics are in order of entry into equa- 
tion. 


policies, whereas believing education of 
the medical staff and prospective re- 
view to be very important had positive 
effects. Of the hospital characteristics, 
both having a patient representative 
service and being affiliated with CARF 
had a negative impact, while having a 
greater number of special facilities was’ 
positively predictive of having devel- 
oped institutional policies. This set of 
variables explained only 6% of the vari- 
ance in whether or not ICRCs had de- 
veloped institutional policies. 


COMMENT 


The controversy surrounding the 
“Baby Doe regulations” continues. The 
criteria in the final regulations require 
interpretation in their application, and 
neonatologists find a narrow interpreta- 
tion unduly restrictive.” Moreover, it is 
extremely difficult to be completely 
consistent about any ethical rule used 
to determine which disabled infants 
should receive medical treatment.” 
These factors underscore the impor- 
tance of [CRCs as a forum for discussing 
difficult cases. 

The analyses here describe factors as- 
sociated with the development and 
functioning of ICRCs. The results sug- 
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gest that having a teaching mission is 
associated with the creation of an 
ICRC, as is a broad technical mandate 
(CARF affiliation and a large number of 
special facilities). For-profit and gov- 
ernment-controlled/operated hospitals 
are less likely to have ICRCs. For-prof- 
it hospitals may refer out cases that 
would require ICRC expertise, but in 
general, government-controlled/oper- 
ated hospitals cannot do this. A curious 
result contrary to expectations was the 
negative impact of the occupancy rate 
on having an ICRC. Perhaps hospitals 
with high occupancy rates are more like- 
ly to transfer out cases of seriously ill 
newborns. It is important to note that 
we were not able to measure or include 
attributes of the population base served 
by the hospital, other than the number 
of births. It may be that hospitals in 
service areas where the population is 
poorer and more apt to give birth to 
extremely low-birth-weight and dis- 
abled newborns are also likely to have 
lower occupancy rates, since they are 
often older hospitals in communities 
that have lost a portion of their popula- 
tion base. 

Hospitals with ICRCs were most 
likely to embrace, as important, provid- 
ing consultation in ongoing cases, pro- 
spective review of cases, establishing 
institutional policies, and education of 
medical staff. Other purposes, especial- 
ly those related to the nonprofessional 
community (eg, education of families 
and the lay community) were seen as 
less important. 

Interestingly, characteristics of hos- 
pitals that were positively related to 
establishing an ICRC were sometimes 
negatively related to some of the ICRC 
functions examined. A measure of lay or 
community emphasis was negatively re- 
lated to an ICRC review of cases and 
development of policies. Perhaps more 
than one type of ICRC exists. We exam- 
ined ICRC case review and develop- 
ment of policies, but did not measure the 
education of families and laypersons in 
services that may aid them in coping 
with disabled infants. Some ICRCs may 
be investing their efforts in this 
activity. 

The CARF affiliation was also nega- 
tively related to having reviewed many 
cases or developed a policy. This may be 
because there are fewer eligible cases 
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for ICRC review in facilities that em- 
phasize rehabilitation. 

The schedule and style of meetings 
also influenced case review. Meeting 
once each month and meeting on an as- 
needed basis were negatively correlat- 
ed with each other (r= —.45—not 
shown in the tables). As expected, com- 
mittees with a regular schedule of meet- 
ings were more apt to review cases, 
whereas those that were available on 
call were less likely to have reviewed 
many cases. On-call committees may re- 
view only the difficult and controversial 
cases. 

A curious finding was that believing 
the development of policies to be impor- 
tant did not predict the actual develop- 
ment of policies. Perhaps the develop- 
ment of policies evolves from other 
ICRC activities, such as educating med- 
ical staff and prospective review of 
cases, 

The variables examined in this sur- 
vey explained only a fraction of the ob- 
served activities of ICRCs and reasons 
for their establishment. Clearly, other 
factors, not measured in this study, af- 
fect all of the dependent variables 
examined, 

In summary, ICRCs were more likely 
to exist in training institutions, possibly 
due to the commitment of those hospi- 
tals to teaching physicians how to deal 
with severely disabled newborns, as 
well as the numbers of seriously ill new- 
borns born in or transferred to those 
institutions. Clearly, in 1986, there 
were many institutions with large num- 
bers of births that had no apparent pro- 
vision for ethics committees, or in which 
ethics committees apparently were not 
pursuing all the activities recommended 
by federal guidelines. 

The survey on which this study is 
based was conducted soon after the pub- 
lication of the model guidelines, and 
there may have been growth in the num- 
ber, as well as the activities, of ICRCs 
since then. Hospitals without ICRCs 
but with large numbers of births—even 
if they refer out cases of seriously dis- 
abled newborns — may possess no less of 
a need for an ICRC in neonatal decision 
making. Hospitals may wish to develop 
“shared services,” whereby ethics pro- 
fessionals from educational institutions 
might provide consultation and support 
within other institutions. 
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Congenital Smooth Muscle Hamartoma 


Prevalence, Clinical Findings, and Follow-up in 15 Patients 


Alexander Zvulunov, MD; Aryeh Rotem, MD; Paul Merlob, MD; Aryeh Metzker, MD 


e Congenital smooth muscle hamar- 
toma is a congenital skin lesion character- 
ized by proliferation of bundles of smooth 
muscle within the reticular dermis. We re- 
port on a group of 15 children with this 
lesion, confirmed by skin biopsy speci- 
men, its prevalence, the occurrence of as- 
sociated anomalies, and long- term fol- 
low-up. To our knowledge, this is the 
largest group of patients with this lesion 
described in the literature. The estimated 
prevalence is about 1:2600 live births with 
slight male predominance. The lesion is 
most frequent in the lumbosacral area 
(67% [10/15]) and a positive pseudo-Dar- 
ier’s sign is present in 80% (12/15) of pa- 
tients. During the follow-up period of up to 
7 years, the lesions enlarged slightly but 
became less prominent. No malignant 
transformation was observed. 

(AJDC. 1990;144:782-784) 


ongenital smooth muscle hamar- 

toma (CSMH) is a congenital skin 
lesion characterized by proliferation of 
bundles of smooth muscle within the re- 
ticular dermis. Congenital smooth mus- 
cle hamartoma is believed to be a rare 
entity; to our knowledge, cases of 
CSMH have been reported in only 27 
patients.’ Its prevalence, clinical 
course, and long-term follow-up have 
not been determined. 

We describe 15 children with typical 
CSMH, including follow-up observa- 
tions of up to 7.5 years. Our series and 
recent patient reports” suggest that 
CSMH is not uncommon, but it is easily 
overlooked. 
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PATIENTS AND METHODS 


During a 9-year period (1980 through 
1988), 24 children seen in our Pediatric Der- 
matology Unit were clinically suspected of 
having CSMH. Their lesions appeared as 
flesh-colored or mildly hyperpigmented 
patches or elevated plaques with irregular 
borders, marked with long vellus hair (Fig 
1). The pseudo-Darier’s sign—a short-last- 
ing induration of the rubbed lesion—was 
elicited. 

Punch biopsies were performed in 11 chil- 
dren during the neonatal period and in 6 chil- 
dren when only a few months old. Parents of 
7 children declined a punch skin biopsy for 
diagnostic purposes. Biopsy specimens were 
stained with hematoxylin-eosin and either 
van Gieson’s or Mallory’s stain. All the chil- 
dren with CSMH had been recently reexam- 
ined at follow-up. 


RESULTS 


Skin biopsy specimens confirmed the 
diagnosis of CSMH in 15 children (Fig 
2). In 2 children, histologic examination 
revealed normal skin. 

Eleven of the 15 children were born in 
our hospital. This fact enabled us to esti- 
mate roughly the prevalence as 1:2600 
live births, which is very similar to the 
incidence rate during the period that the 
first 3 consecutive patients had their 
conditions diagnosed in our nursery.** 
The lesions were present since birth in 
all children. The detailed clinical find- 
ings in all 15 children are summarized in 
the Table. 

The median follow-up period was 3.3 
years (range, 1.5 to 7.5 years). During 
this period, the hypertrichosis tended 
to diminish in most of the children. Over 
time, the hyperpigmentation became 
less prominent in dark-skinned and sun- 
tanned children. In no case did COMH 
cause any problems and it was of no 
concern to most parents. 





COMMENT 


We have described what we believe to 
be the largest group of children with 
CSMH. We can find only 27 children 
with CSMH whose cases have been re- 
ported in the literature. The Table com- 
pares the clinical findings of previously 
reported cases with those of the present 
series. 

Our estimate of a prevalence of about 
1:2600 live births is probably low since it 
does not include seven children born in 
our hospital with clinically typical 
CSMH whose parents declined diagnos- 
tic skin biopsy. Baptista and Mariano” 
cite Hidano as reporting an incidence of 
1:1000 among newborns in Japan. Con- 
genital smooth muscle hamartoma does 
not appear to be rare, but it might be 
easily overlooked by pediatricians who 
are unfamiliar with this lesion. The rela- 
tively high prevalence of CSMH in our 
hospital population stems from the 
awareness of our Neonatal Unit team 
who referred most of the patients. Rec- 
ognizing CSMH possibly comes with ex- 
perience inasmuch as the conditions of 
such infants are now diagnosed with 
marked accuracy (15/17 [88%)). 


Fig 1.—Congenital smooth muscle hamar- 
toma on the right thigh of a newborn. 
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Fig 2.—Intertwined bundles of smooth muscle in the reticular dermis (hematoxylin-eosin, 


x 40). 


Review of the literature’” reveals 
that there is a slight male predilection 
(Table); in our series, the male-to-fe- 
male ratio is 1.5:1.0. There is also a pre- 
dilection for the lumbosacral area. 
Twelve of the children showed positive 
pseudo-Darier’s sign, a phenomenon 
seldom reported"? or noted as 
absent. ®™" 

The pseudo-Darier’s sign, present in 
CSMH, is a transient induration of the 
skin that appears when the lesion is 
rubbed. The induration is the result of 
the smooth muscle contraction that is 
due to stimulation of the arrector pili 
muscles, unlike the true Darier’s sign in 
patients with mastocytosis where rub- 
bing causes a localized urticaria that is a 
result of histamine release. The pseudo- 
Darier’s sign appears sooner and van- 
ishes quicker than the true Darier’s 
sign. 

During the follow-up period, most of 
the lesions enlarged slightly but the hy- 
pertrichosis and hyperpigmentation di- 
minished. No malignant transformation 
was noted. The differential diagnosis in- 
cludes Becker’s nevus, solitary masto- 
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genital smooth muscle hamartoma of the skin. Pe- 
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cytoma, congenital hairy pigmented ne- 
vus (nevoid cell nevus), café au lait spot, 
and leiomyoma.’ 

In contrast to Becker’s nevus, which 
usually develops during the first or sec- 
ond decades and is most commonly ob- 
served on the shoulder, the chest, or the 
trunk,”“ CSMH is a congenital lesion 
usually appearing in the lumbosacral re- 
gion. In CSMH, the hyperpigmenta- 
tion, skin induration, and hypertricho- 
sis diminish after a few years while in 
Becker's nevus these signs increase 
over the time. 

Since smooth muscle proliferation has 
been observed in Becker’s nevus,” some 
of the case reports of acquired smooth 
muscle hamartomas” may represent a 
variant of Becker's nevus or these two 
lesions may reflect two opposite poles of 
the same phenomenon.’ Congenital 
hairy pigmented (melanocytic) nevus 
can be distinguished from CSMH by the 
absence of skin induration and no histo- 
logic excess of smooth muscles. Congen- 
ital smooth muscle hamartoma may sim- 
ulate a solitary mastocytoma because of 
a false-positive Darier’s sign. 
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Present Litera- 
Series ture??? 
9/6 16/11 
Size at 
birth, cm 
Location 
Lumbosacral 
area 10 
Chest 1 
Upper 
extremity 
Lower 
extremity 
Abdomen 
Upper part 
of the back 
Face 
Pseudo- 
Darier's 
sign 


0.7x1-5x5 1x1-10x10 


*CSMH indicates congenital smooth muscle 
hamartoma. 
tOf 17 reported. 


Café au lait spots have no firmness or 
hypertrichosis nor do they reveal pseu- 
do-Darier’s sign; they are entirely dif- 
ferent histologically from CSMH. Leio- 
myomas usually do not appear at birth, 
clinically occurring as discrete, tender 
nodules and histologically appearing as 
a well-circumscribed nodular prolifera- 
tion of intertwined smooth muscle fi- 
bers.” Occult spinal dysraphism should 
be excluded if a lesion appears in the 
midline over the lumbar spine. 

Irregularly shaped hypertrichotic 
and mildly hyperpigmented lesions 
present at birth, especially in the lum- 
bosacral area, are probably CSMH. 
Most patients have a positive pseudo- 
Darier’s sign; therefore, a skin biopsy is 
warranted only in patients with doubt- 
ful cases, such as those who do not have 
pseudo-Darier’s sign. We emphasize 
the importance of reassuring the par- 
ents about the benign nature of the le- 
sion and its excellent prognosis. No 
treatment is necessary except for possi- 
ble cosmetic reasons in later life. 


8. Prendiville J, Esterly NB. Congenital smooth 
muscle hamartoma. J Pediatr. 1987;110:742-744. 

9. Metzker A, Merlob P. Congenital smooth 
muscle hamartoma. J Am Acad Dermatol. 1986; 
14:691. 

10. Baptista AP, Mariano M. Naevus (hamar- 
tome) du muscle arrecteur du poil. Ann Dermatol 
Venereol. 1987;114:837-840. 

11. Fine HL, Possick PA, Myrow RE. Transient 
rippling of the skin (smooth muscle hamartoma). 
Arch Dermatol. 1974;110:141. 


Congenital Hamartoma—Zvulunovetal 783 











| 
| 
3 


e ORES 


12. Berberian BJ, Burnett JW. Congenital 
smooth muscle hamartoma: a case report. Br J 
Dermatol. 1986;115:711-714. 

13. Sourreil P, Beylot C, Delfour M. Hamartome 
par hyperplasie des muscles arrecteurs des polls 
chez un nourrisson d'un mois. Bull Soc Fr Derm 
Syph. 1969;76:602. 

14. Bonafe JL, Ghrenassia-Canal S, Vancina S. 
Naevus musculaire lisse: hamartome musculaire 
lisse (a propos d’un cas). Ann Dermatol Venereol. 
1980;107:929-931. 

15. Tsambaos D, Orfanos CE. Cutaneous 
smooth muscle hamartoma. J Cutan Pathol. 
1982;9:33-42. 

16. Plewig G, Schmoeckel C. Naevus musculi 
arrector pili. Hautarzt. 1979; 30:503-505. 

17. Slifman NR, Harrist TJ, Rhodes AR. Con- 


genital arrector pili hamartoma. Arch Dermatol. 
1985;121:1034-1037. 

18. Truhan AP, Esterly NB. Hypertrichotic 
skin-colored patches in an infant. Arch Dermatol. 
1985;121:1197-1202. 

19. Karo KR, Gange RW. Smooth muscle ha- 
martoma. Arch Dermatol. 1981;117:678-679. 

20. Kern F, Hambrick GW. Smooth muscle ha- 
martoma. Birth Defects. 1971;7:346-347. 

21. Schneider I, Varga M, Kiss A. Naevus mus- 
culi arrectoris pili. Z Hautkr. 1984;59:834-839. 

22. Johnson MD, Jacobs AH. Congenital smooth 
muscle hamartoma. Arch Dermatol. 1989;125:820- 
822. 

23. Haneke E. The dermal component in melano- 
sis naeviformis Becker. J Cutan Pathol. 1979;6:53- 
58. 


24. Tymen R, Forestier JF, Boutet B, Colomb 
D. Naevus tardif de Becker: a propos d'une serie de 
100 observation. Ann Dermatol Venereol. 1981; 
108:41-46. 

25. Urbanek RW, Johnson WC. Smooth muscle 
hamartoma associated with Becker’s nevus. Arch 
Dermatol. 1978;114:104-106. 

26. Chapel TA, Tavafoghi V, Mehregan AH, 
Gagliardi C. Becker’s melanosis: an organoid ha- 
martoma. Cutis. 1981;27:405-415. 

27. Wong RC, Solomon AR. Acquired dermal 
smooth-muscle hamartoma. Cutis. 1985; 35:369- 
370. 

28. Montgomery H, Winkelmann RK. Smooth 
muscle tumor of the skin. Arch Dermatol. 
1959;79:32-41. 





Book Review 


Principles and Practice of Pediatrics, edited by Frank A. Oski, Cathe- 
rine D. DeAngelis, Ralph D. Feigin, and Joseph B. Warshaw, 2155 pp with 
illus, $95, Philadelphia, Pa, JB Lippincott Co, 1990. 


This multiauthored five-part general text deals compre- 
hensively with the practice and theory of pediatrics. 

Part 1 of the book covers practical issues of the ethics 
and economics of pediatrics as well as guidelines for reading 
the literature and choosing consultants. 

Part 2 is an excellent, all-inclusive section on the fetus 
and newborn and contains excellent tables and illustra- 
tions. 

Part 3 deals with the office management of the infant, 
child, and adolescent. Included in this section are recom- 
mendations for setting up a private practice. There are 
excellent sections on infant feeding, injury prevention, and 
immunizations, as well as the best chapters I have read on 
adolescence, including drug use, pregnancy, and school 
health care. 

Part 4 was written to serve as a reference source for the 
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physician who cares for the sick or hospitalized child. Each 
area is dealt with in detail, by organ system, with in-depth 
discussions on specific clinical problems. 

The final part of the book contains some very useful 
information, including (1) the evaluation and use of labo- 
ratory tests, (2) signs and symptoms of inborn errors of 
metabolism, (3) an appendix of syndromes with morpho- 
logic abnormalities, (4) an illustrated guide to many pedi- 
atric procedures, and (5) an excellent appendix on present- 
ing signs and symptoms. 

Principles and Practice of Pediatrics is excellent and 
would be a worthwhile choice for any student, house officer, 
or practitioner who cares for children. 

JeERYL K. Dansky, MD 
Department of Pediatrics 
Arizona Health Sciences Center 
1501 N Campbell 

Tucson, AZ 85724 
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Acute Poisonings Among Adolescents and Young Adults 
With Anorexia Nervosa 


Alan D. Woolf, MD, MPH, Joann M. Gren, MD 


e The diagnosis and management of 
acute poisoning episodes in adolescents 
and young adults with anorexia nervosa 
are complicated by their underlying psy- 
chopathologic conditions. We investigat- 
ed 23 consecutive cases of poisoning in 
21 patients with anorexia nervosa report- 
ed to the Massachusetts Poison Center, 
Boston, during a 13-month period. All 
were intentional self-poisonings. Agents 
involved most often were psychothera- 
peutic drugs, cathartics, and/or analge- 
sics. Potentially life-threatening drugs 
were often implicated in the poisoning. 
Diagnosis was complicated by purpose- 
fully deceptive information from patients 
and the presence of unsuspected toxins. 
Treatment was complicated by long de- 
lays to presentation for medical care and 
by underlying metabolic abnormalities. 
Decontamination efforts were complicat- 
ed by the patients’ prior use of emetics 
and cathartics. Seventeen patients re- 
quired hospitalization; 4 patients suffered 
a complicated hospital course and a fifth 
patient died. 

(AJDC. 1990;144:785-788) 


any patients with anorexia nervosa 

often are treated with and have ac- 
cess to prescription medications. ™ The 
prevalence of depression in these pa- 
tients is reportedly as high as 50%." In 
addition, one author reported a series in 
which almost 40% of these patients 
made suicide gestures, of which 40% to 
45% were judged to be serious.’ Most 
patients with anorexia are in the adoles- 
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cent age group, in which a high inci- 
dence of substance abuse and self-poi- 
soning already exists.” Thus, it may 
be surmised that adolescents with an- 
orexia nervosa are at a particularly high 
risk for poisonings. We initiated this 
study to better characterize the unique 
features of poisoning in patients with 
anorexia nervosa. It was our purpose to 
describe important aspects of their di- 
agnosis and treatment. 


PATIENTS, MATERIALS, 
AND METHODS 


We prospectively studied consecutive poi- 
soning events in adolescents and young 
adults identified as patients with anorexia 
nervosa with or without bulimia that were 
reported to the Massachusetts Poison Cen- 
ter during a 13-month period (November 
1987 to November 1988). All patients includ- 
ed in the study were female; poison center 
callers who were health professionals were 
asked if the female adolescent patient under 
their care had a current or past medical diag- 
nosis of anorexia nervosa with or without 
associated bulimia. In those cases in which 
the caller was the patient or patient’s guard- 
ian rather than a health professional caring 
for the patient, the caller was queried about 
anorexia if the patient's weight was less than 
50 kg. In most cases the caller's definition of 
criteria for anorexia nervosa was accepted 
without further corroboration; in several 
cases, medical charts were reviewed for fur- 
ther evidence in support of the diagnosis. 
While several patients with anorexia were 
also known to have characteristics of bulimia, 
callers who were identified as having bulimia 
only were excluded from the study. 

Data concerning age, weight, time to pre- 
sentation, substances ingested, symptoms 
and signs of intoxication, and complications 
of diagnosis and management were collected. 
Referring physicians were asked to collect 
baseline measurements of serum electro- 
lytes, calcium, magnesium, glucose, toxic 
screen, and renal function tests on all pa- 
tients. Other studies were ordered at the 
discretion of the treating physician based on 
the substance ingested and the patient's 


medical condition. All information was gath- 
ered by a telephone follow-up protocol con- 
ducted by poison center personnel until the 


patient was medically cleared for referral toa ` 


psychiatric facility or discharged home from 
the hospital. 


RESULTS 
Facility 


The Massachusetts Poison Control 
System, Boston, represents the only 
poison center regionalized to serve the 
5.8 million people in Massachusetts. 
The Massachusetts Poison Control Sys- 
tem receives more than 55 000 poison- 
ing exposure calls annually, of which 
approximately 3700 involve women 12 
to 36 years old. 


Demographics 


During the 13-month surveillance pe- 
riod, 23 poisonings involving 21 patients 
with anorexia nervosa (1 patient had 3 
separate events) were reported to the 
poison center. Twenty-one of the 23 call- 
ers were health professionals treating 
patients in local hospitals; two anony- 
mous callers were the patients them- 
selves. The ages of patients varied from 
12 to 36 years (average age, 19 years). 
Their weights varied from 27 to 55 kg 
(mean, 42 kg). 


Agents Involved 


All of the exposures were either acute 
ingestions or an acute overdose of a 
medication that the patient had been 
taking on a long-term basis. All in- 
gestions involved either alcohol or 
prescription/over-the-counter medica- 
tions; all were intentional self-poison- 
ings. Table 1 gives the 17 different sub- 
stances involved. Psychotherapeutic 
drugs were most often reported and 
were at least one of the medications in- 
volved in 14 cases (61%). Catharties and 
analgesics were next often reported; 
each was involved in 10 cases (44%). 
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Some toxins were confirmed by labora- 
tory analysis; in most cases, an analge- 
sic (aspirin, acetaminophen), antide- 
pressant, or anticonvulsant was 
involved. One patient had an elevated 
alcohol level. Seven patients (80%) re- 
portedly took more than one drug. 


History Misinformation/Delay 
to Presentation 


In many cases, the time between 
when the overdose occurred and when 
the patient reported it to family or to a 
health professional was delayed. This 
delay often contributed to the severity 
of the injury consequent to the poison- 
ing episode. Time to presentation after 
ingestion varied from 1 to 26 hours. 
Nine patients (89%) waited more than 
10 hours after the ingestion before re- 
porting the incident. Hepatitis devel- 
oped in two patients after acetamino- 
phen overdoses because of an excessive 
delay to presentation for treatment. 


Metabolic Abnormalities 


Patients with anorexia frequently 
have development of hypokalemia, hy- 
pochloremia, hypocalcemia, hypomag- 
nesemia, hypernatremia, alkalosis, and 
other metabolic derangements.” Such 
abnormalities may be exacerbated by 
the toxic effects of a particular agent 
taken in overdose or may excerbate the 
gastrointestinal and cardiorespiratory 
signs that frequently accompany such 
an ingestion. Eighteen patients had at 
least one set of serum electrolytes mea- 
sured. While the mean values of all six 
electrolytes for the sample were within 
the reference range of normality, indi- 
vidual patients showed numerous elec- 
trolyte disturbances. Four patients had 
hyponatremia; 1 patient had hyperna- 
tremia; 3 patients had hypokalemia; 1 
patient had hyperkalemia; 3 patients 
had hypochloremia; 5 patients had hy- 
perchloremia; 1 patient had hypocalce- 
mia; 5 patients had hypermagnesemia; 
and 1 patient had hypomagnesemia. A 
total of 12 (66%) of the 18 patients in 
whom electrolyte values were mea- 
sured initially had serum electrolyte 
values outside the normal range. Be- 
cause not all patients had all of the elec- 
trolyte values measured, this may well 
be an underestimate of the real frequen- 
cy of the occurrence of metabolic abnor- 
malities. These data, and a patient who 
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Toxin Suspected 
Acetaminophen 
Ibuprofen 


4, 8, 15, 16, 21 
8, 10, 13 

2, 3, 5, 11, 20, 23 
17,19 

1, 19 


Phenolphthalein 
Fluoxetine 
Salicylate 


8,9 Desipramine hydrochloride 


7,22 Amitriptyline hydrochloride 
1,8 Imipramine 

19 Chlorpromazine 

13, 17 Alcohol 

6, 12 Ipecac 

8,9 Alprazolam 

9, 18 Haloperidol 

9 Bisacodyl (Dulcolax) 


18 Diphenhydramine hydrochloride 


Senna (Senokot) 
Phenytoin 
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Diagnosis* 
1 Hypermagnesemia, Mg = 4.9 mmol/L Dialysis 
4 Hepatitis, AST=911 IU/L; ALT = 1325 IU/L Acetylcysteine 
15 Hypomagnesemia, Mg=0.7 mmol/L Magnesium supplements 


Dantrolene sodium 
Acetyicysteine 





*AST indicates aspartate aminotransferase; ALT, alanine aminotransferase. 


had significant hypermagnesemia de- 
velop after two doses of cathartic con- 
taining magnesium citrate (reported 
elsewhere”), confirm previous observa- 
tions of altered metabolism in patients 
with anorexia. While most of these dis- 
turbances in our series were clinically 
insignificant, at least 1 patient required 
dialysis for electrolyte abnormalities (as 
well as salicylism) and 1 patient re- 
ceived intravenous magnesium supple- 
mentation. No patient had evidence of 
renal insufficiency. 


Decontamination Problems 


Four patients had complications of 
initial decontamination efforts. In two 
of these patients ipecac, given twice in 
appropriate doses, was ineffective in in- 
ducing emesis. This may represent al- 
tered gastrointestinal motility, possibly 


from long-term abuse of ipecac, laxa- 
tives, or both, as is common in these 
patients. Several community hospitals, 
wanting to give activated charcoal with- 
out a laxative because of the patient’s 
ingestion of a cathartic, found that their 
pharmacy carried only the charcoal-sor- 
bitol combination. 


Hospital Course 


Seventeen patients required admis- 
sion to the hospital. The most severe 
medical complications encountered in 
this series are summarized in Table 2. In 
both cases of hepatitis, delays in the 
diagnosis were implicated in the sever- 
ity of the ensuing illness. One patient 
had development of hypermagnesemia, 
hypocalcemia, and central nervous sys- 
tem changes following an aspirin over- 
dose and she required hemodialysis. 
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Another patient had malignant hyper- 
thermia develop after she received suc- 
cinylcholine during attempts at intuba- 
tion and she died despite treatment with 
dantrolene sodium. 


PATIENT EXAMPLES 


PATIENT 8.—An adolescent girl was ad- 
mitted to the hospital after revealing she had 
ingested acetaminophen (500 mg), ibuprofen 
(400 mg), alprazolam (5 mg), and desipra- 
mine hydrochloride (600 mg) 1 hour previous- 
ly. A review of her medications while she was 
on the inpatient psychiatric service showed 
the following regimen: desipramine hydro- 
chloride (60 mg at night), alprazolam (0.5 mg 
every 4 hours), haloperidol (0.5 mg twice 
daily), ranitidine hydrochloride (150 mg 
twice daily), metoclopramide hyrochloride 
(10 mg each morning and evening), bisacodyl 
(Dulcolax) suspension (10 mLtwice daily), 
senna (Senokot) (2 tablets twice daily), phen- 
olphthalein in mineral oil (Agarol) (15 mL 
each morning), a combination of aluminum 
hydroxide, magnesium hydroxide, and si- 
methicone (Mylanta) (30 to 60 ml 4 times 
daily), mineral oil (as needed), and zine sul- 
fate (15 mg/d). 


Comment.—Patients with anorexia 
are being treated with sedatives, neuro- 
leptics, and antidepressants with in- 
creasing frequency. They may be treat- 
ed with complicated regimens, includ- 
ing stool softeners, antacids, and vita- 
mins. Thus, their suicidal gestures may 
involve either potent medications that 
can be life threatening when taken in 
overdose or nontoxic substances of little 
consequence. The clinician must sus- 
pect a polypharmacy overdose involv- 
ing any medications the anorectic pa- 
tient has been prescribed. The clinician 
must also have a high index of suspicion 
that conveniently obtained, nonpre- 
scription drugs such as analgesics (eg, 
acetaminophen/aspirin) may also be 
involved. 


PATIENT 3.—A 19 1/2-year-old female had 
newly diagnosed anorexia and cathartic 
abuse; she was admitted to the hospital for 
long-term abuse of phenolphthalein, taking 
up to 3900 mg/d. She had recurrent vomiting, 
diarrhea, and lethargy during the 6-day hos- 
pital course. While not initially suspected, a 
serum phenytoin level was found to be 186 
pmol/L on the first hospital day. She was 
treated with repetitive activated charcoal 
and intramuscular antiemetics. 


PATIENT 19.—A patient was seen in the 
emergency department at 7:40 PM after re- 
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portedly ingesting 20 chlorpromazine hy- 
drochlorid tablets (500 mg) that morning. 
She had been discharged from an inpatient 
psychiatric unit 1 week previously. She was 
confused and vomiting and also complained of 
hearing loss. Alprazolam and fluoxetine 
were other medications that the patient had 
been prescribed. The patient’s condition 
worsened during the next 3 hours and she 
was paralyzed with succinylcholine chloride 
and intubated. A fever of 40.3°C developed, 
she had a seizure, and she suffered a cardiac 
arrest from which she could not be resusci- 
tated despite dantrolene sodium and other 
measures. A serum salicylate level was re- 
ported to be 10 mmol/L. No other toxins 
were detected. 


Comment. —The adolescent with an- 
orexia may engage in self-destructive 
behaviors; the medical history from 
such patients may be purposefully de- 
ceptive or unreliable. Frequently the 
overdose occurs when the patient has 
been recently discharged from the hos- 
pital or is on a leave of absence from the 
inpatient psychiatric service and away 
from a supervised environment. Such a 
scenario may reflect a patient who, 
judged to be improving from a psychiat- 
ric condition so as to be considered eligi- 
ble for a leave or discharge, now can 
organize herself sufficiently to engage 
in a suicide attempt. 


PATIENT 15.—A 17-year-old female re- 
portedly took 1060 mg/kg of acetaminophen 
and presented to the emergency clinic within 
2 hours. Repeated doses of ipecac did not 
induce vomiting; activated charcoal and ca- 
thartic were given. The serum acetamino- 
phen concentration at 4 hours was 357 
mol/L. The patient received intravenous 
magnesium for an initial serum magnesium 
level of 0.7 mmol/L. 


PATIENT 17.—A 26-year-old woman re- 
portedly took fluoxetine and alcohol. Al- 
though she presented to the emergency de- 
partment within 2 hours, standard doses of 
ipecac did not induce vomiting. Some ortho- 
static hypotension developed in the patient 
as did occasional premature ventricular con- 
tractions on the electrocardiogram. Activat- 
ed charcoal and cathartic were given; lavage 
was not done. 


Comment.—These two cases illus- 
trate the difficulty in implementing cor- 
rect decontamination measures in some 
patients with anorexia. Their treatment 
is complicated, perhaps uniquely, by as- 
pects of their underlying psychopatho- 
logic conditions. Long-term ipecac 
abuse, cathartic abuse, or both 


may make these patients unusually re- 
sistant to decontamination measures 
when they are used therapeutically. 
Several of the patients in this series 
demonstrated some unique behavioral 
characteristics of poisoned patients in 
this population. One patient repeatedly 
attempted to engage her mother in her 
purging episodes. When the mother re- 
fused to supply ipecac, the patient in- 
gested 8000 mg of ibuprofen and was 
subsequently given ipecac. In another 
case, the patient freely admitted that 
the reason she poisoned herself was to 
“get my stomach pumped.” These types 
of behaviors complicate both diagnosis 
and treatment of these patients. 


COMMENT 


Sir William Gull first described an- 
orexia nervosa in 1868." Since then 
much has been learned about this dis- 
ease entity. Criteria for diagnosis and 
treatment modalities have been careful- 
ly researched and refined. It seems 
clear that as a group these patients tend 
to be depressed, suffer a wide range of 
psychological disturbances, and are 
prone to suicide gestures. Adolescents 
with anorexia nervosa may also engage 
in substance and alcohol abuse.”” 
Treatment of anorexia is usually dif- 
ficult and often includes the use of 
psychotropic medications. Self-induced 
vomiting and abuse of cathartics are 
typical characteristics of these patients 
who tend to be young and female. This 
constellation of features would seem to 
suggest that these patients may be at 
unique risk of poisoning. Indeed, many 
episodes of overdose with ipecac and 
cathartics have been reported else- 
where.”” There are also reports of 
acute caffeine toxic reactions in these 
patients.” Our results suggest that 
these patients poison themselves with 
psychotropic medications, antidepres- 
sants, and analgesics as well. 

Multiple abnormalities in various 
body systems have been described in 
patients with anorexia. These include 
cardiomyopathy, gastrointestinal mo- 
tility disorders, renal dysfunction, and 
electrolyte imbalances. Such problems 
may seriously interfere with the diagno- 
sis and management of poisoning in 
these patients. This case series illus- 
trates that electrolyte disturbances are 
frequent at presentation and may re- 
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quire special treatment. 

In addition, routine decontamination 
was sometimes complicated in our se- 
ries. Previous studies have shown that a 
significant number of patients with an- 
orexia have delayed gastric empty- 
ing.*” Theoretically, then, these pa- 
tients may be candidates for decontami- 
nation by ipecac or lavage in an acute 
poisoning well beyond the usual 2- to 4- 
hour postingestion time limit. Howev- 
er, disorders of peristalsis, colitis, gas- 
tric dilatation, mucosal erosions, and 
even esophageal rupture are also well 
documented in these patients.” In our 
study, patients occasionally seemed re- 
fractory to the conventional doses of ip- 
ecac. Oral decontamination, while it 
might be effective in these patients for 
up to6to8 hours after ingestion because 
of delayed gastric emptying, must be 
carried out with caution and knowledge 
of the potential for untoward side ef- 
fects of such therapy in the host with an 
abnormal gastrointestinal tract. 

The psychological aspects of poison- 
ing in patients with anorexia are impor- 
tant. In this series, several of the pa- 
tients poisoned themselves not as a 
suicidal gesture but rather as a way to 
purge. The medical treatment of such 
patients unfortunately reinforces the 
behavior. The physician or parent is put 
into the position of subtly collaborating 
with the patient and facilitating the pur- 
suit of her illness by the use of ipecac, 
lavage, or cathartic preparations. An 
understanding of these behaviors may 
help guide psychiatric therapy after 
such an incident so as to forestall 
recurrences. 

A disturbing feature of the patients in 
this series was the degree of seriousness 
encountered in these poisonings. Long 
delays to presentation and the frequent 
presence of unsuspected and/or multi- 
ple toxins contributed to this acuity. 
Hospitalization was required for 17 
(81%) of the patients. Clinicians need to 
take poisoning in patients with anorexia 
seriously and to remain alert for compli- 
cating factors. 

A case series is naturally limited. We 
present herein a small number of cases 
and, thus, may have underemphasized 
important features of these poisonings 
while overemphasizing others. The pa- 
tients in this series may well have more 
severe medical and psychiatric prob- 
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lems than the average woman with an- 
orexia nervosa. These data were col- 
lected at a poison center and not in a 
medical or psychiatric clinic where a 
more representative sample of the spec- 
trum of anorexia may exist. Further 
epidemiologic and case-control studies 
are needed to define the incidence of 
poisoning among this high-risk popula- 
tion and the factors that predispose to- 
ward such intentional self-injury. 


CONCLUSION 


Our findings suggest that clinicians 
should be aware that poisonings in pa- 
tients with anorexia nervosa are often 


‘complicated by the following: (1) fre- 


quent delays to presentation; (2) mis- 
representation or omission of the tox- 
in(s) involved; (8) frequent presence of 
such life-threatening toxins as the tricy- 
clic antidepressants or aspirin; (4) fre- 
quent electrolyte disturbances; (5) 
problems of decontamination and treat- 
ment related to the patient’s underlying 
psychopathologic condtion; and (6) fre- 
quent need for hospitalization for medi- 
cal as well as psychiatric monitoring and 
treatment. 


This investigation was supported in part through 
a grant from the Dyson General Pediatrics Faculty 
Development Program, New York, NY. 
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Special Contribution 


Maternal Psychological Stress/Depression 


and Low Birth Weight 


Is There a Relationship? 


Elizabeth R. McAnarney, MD, Catherine Stevens-Simon, MD 


he high incidence of low birth weight 

(birth weight <2500 g) in the United 
States is of great concern.’ Despite a 
decrease in the neonatal mortality rate 
during the last decade, the incidence of 
low birth weight has changed little dur- 
ing that time.’ Because it is still not 
understood why mothers are having 
low-birth-weight infants, new research 
directions are clearly indicated. We be- 
lieve that further study of the relation- 
ship between maternal psychological 
stress and/or depression and low birth 
weight is needed in populations at risk 
of psychological stress, depression, and 
low birth weight. 

Psychological stress is defined as “a 
particular relationship between the per- 
son and his or her environment that is 
appraised by the person as taxing or 
exceeding his or her resources and en- 
dangering his or her well-being.” Ani- 
mal‘ and human” studies suggest a re- 
lationship between maternal stress and 
low birth weight, but the data are incon- 
elusive.’ Maternal psychological stress 
has been related to depression in preg- 
nant and nonpregnant women*”; such 
stress and/or depression” may have di- 
rect, indirect, or a combination of these 
effects on the fetus. 

If maternal psychological stress and/ 
or depression and low birth weight are 
related, then prenatal interventions can 
be developed to determine if reduced 
maternal psychological stress and/or 
depression will reduce the incidence of 
low birth weight among high-risk 
populations. 
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DIRECT AND INDIRECT 
RELATIONSHIPS BETWEEN 
MATERNAL PSYCHOLOGICAL 
STRESS AND LOW BIRTH WEIGHT 


Overview 


A direct relationship between mater- 
nal psychological stress and low birth 
weight may result from psychological 
changes associated with stress and/or 
depression that interfere with fetal 
growth. Suggested mechanisms are pla- 
cental hypoperfusion resulting in fetal 
growth impairment and/or precipitation 
of preterm delivery resulting from the 
release of catecholamines secondary to 
maternal stress/depression.” The rela- 
tionship, on the other hand, may be indi- 
rect, that is, the mother’s stress and/or 
depression may result in her participat- 
ing in adverse health behaviors that are 
associated with low birth weight.’ De- 
pressed pregnant women are more like- 
ly to smoke cigarettes, experience poor 
pregnancy weight gain, and use sub- 
stances such as alcohol and cocaine than 
are pregnant women who are not de- 
pressed." These behaviors have all been 
independently associated with low birth 
weight.” 

A combination of direct and indirect 
relationships between maternal psycho- 
logical stress and/or depression and low 
birth weight may also exist. For exam- 
ple, an increase in catecholamine secre- 
tion resulting from maternal stress may 
potentiate the negative effects of ma- 
ternal cigarette smoking and/or sub- 
stance use on the placenta or the fetus. 

Based on the existing evidence, we 
believe that if a relationship between 
maternal psychological stress and low 
birth weight does exist in humans, indi- 
rect relationships are more likely than 


direct relationships to be important. 
The following sections elucidate our 
reasoning, 

Direct Relationship.—The most 
persuasive data about a direct relation- 
ship between maternal psychological 
stress and low birth weight are from 
animal data.***" A study comparing 
the fetal outcome of pregnant Wistar 
rats receiving randomly placed, irregu- 
lar, signaled shocks and of control rats 
receiving no signaled shocks’ indicated 
that there was a significant decrease in 
the birth weights of the offspring of both 
sexes of the group receiving signaled 
shocks during pregnancy. In addition, 
the mortality rate of the fetuses of the 
stressed group was significantly higher 
than for the fetuses of the control group. 
The author observed that hormonal fac- 
tors, which may be altered by stress, 
are essential in the regulation of intra- 
uterine growth, even though the prena- 
tal interaction of these hormones is not 
well understood.‘ Other stressors in ani- 
mals, such as temperature changes dur- 
ing pregnancy (heat in guinea pigs“ and 
cold in rats”), have been associated with 
lowered birth weights of their off- 
spring. One author’ cautions, however, 
that even though stress may produce 
generally unfavorable reproductive 
outcomes in rodents, there is minimal 
evidence that exposure to stressors re- 
sults in specific unfavorable reproduc- 
tive outcomes. 

Human studies demonstrating a di- 
rect relationship between such stress 
and low birth weight are mostly retro- 
spective studies,°*” in which neonatal 
outcome is known at the time that ma- 
ternal psychological stress is document- 
ed. This may introduce a bias in the 
direction of the hypothesis based on 
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pregnancy outcome. That is, mothers 
who have small infants might perceive 
their pregnancies to be more psycholog- 
ically stressful in retrospect than they 
might have if their infants were of nor- 
mal size." 

Reasons why a direct relationship 
may not be as clear from human studies 
as they are from animal studies are as 
follows. First, psychological stress in 
human beings is not as specific a stress- 
or as is controlled shock, heat, or cold to 
alaboratory animal. Even if the psycho- 
logical stressor were as specific in hu- 
man studies as in animal studies, the 
human response (biological and behav- 
ioral) to a specific stressor varies great- 
ly.’ Second, there is no agreed on gener- 
al definition of what psychological 
stress is in humans.” Thus, the reliable 
and valid measurement of psychological 
stress is challenging.” Most studies 
measure the occurrence of major and/or 
minor life events such as worries within 
a given time frame to define psychologi- 
cal stress,” even though it is unclear if 
these constructs are accurate measure- 
ments of psychological stress. Third, 
there are multiple factors such as genet- 
ic differences that affect biological re- 
sponse to psychological stress, experi- 
ential differences in exposure to and 
coping with psychological stress, and 
individual perception of what consti- 
tutes psychological stress, and that con- 
found the potential relationship be- 
tween maternal psychological stress 
and neonatal outcome in human beings.’ 
In addition, the effects of psychological 
stress on outcome may be modified 
(ameliorated or enhanced) by conditions 
such as social support.” 

Indirect Relationship.—Even though 
data reporting an indirect relationship 
between maternal psychological stress 
and/or depression and low birth weight 
are not extensive, they are promis- 
ing.”’* The possibility of an indirect re- 
lationship seems reasonable, based on 
the following: (1) clinical observations 
provide the theoretical basis for such 
relationships, that is, pregnant women 
who are psychologically stressed and/or 
depressed may have more adverse 
health behaviors than will pregnant 
women who are not stressed and/or de- 
pressed’; (2) the indirect model reflects 
the complex nature of the relationship 
between maternal psychological status/ 
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behavior during pregnancy and biologi- 
cal outcome of the neonate; and (3) the 
human data supporting this concept are 
from well-designed prospective studies, 
thus decreasing the possibility of mater- 
nal recall bias and reflecting the com- 
plexity of both defining and measuring 
maternal psychological stress and/or 
depression.” 

A recent study’ of high-risk, primari- 
ly poor, minority pregnant women cor- 
roborates relationships between mater- 
nal depression and psychological stress 
and between maternal depression and 
substance use (cigarette smoking, alco- 
hol use, and cocaine use) and low weight 
gain during pregnancy. The study popu- 
lation consisted of 1014 pregnant wom- 
en who delivered a total of 1000 live- 
born infants. Depression was measured 
by the Center for Epidemiological Stud- 
ies-Depression Scale” during the first 
or second prenatal visit; psychological 
stress was measured by the use of the 
Life Experiences Survey, which re- 
flects the number of life events”; sub- 
stance use was determined by inter- 
view; and social support was measured 
by use of the Norbeck Social Support 
Questionnaire.” 

The authors reported that depressive 
symptoms were significantly associated 
with psychological stress and the num- 
ber of apartments in which the women 
had lived in the past 3 years. In addi- 
tion, depressive symptoms were signifi- 
cantly associated with the frequency of 
cigarette smoking, alcohol use, cocaine 
use, and low maternal weight gain. Low 
levels of perceived emotional support 
during pregnancy and low reported lev- 
els of social support via the Norbeck 
Social Support Scale were associated 
with higher levels of depressive symp- 
toms. Unfortunately, it is not clear 
whether a relationship among maternal 
depression, maternal health behaviors, 
and neonatal outcome exists. This 
study, however, is a major step in docu- 
menting that relationships exist be- 
tween maternal depression and mater- 
nal psychological stress and between 
maternal depression and adverse health 
behaviors. 

Cigarette smoking has been postulat- 
ed to be an important mediator of the 
effects of psychological stress on the fe- 
tus.” In one study,’ 224 pregnant women 
and their infants were evaluated to ex- 


amine the relationship of maternal psy- 
chological stress (defined as major life 
events and state anxiety) and birth 
weight. Major life events were defined 
for the study as the number of life 
events on a standard scale’; state anxi- 
ety was defined by use of the Spiel- 
berger State Anxiety Index” during the 
mother’s visit to the clinic. Low birth 
weight and prematurity were signifi- 
cantly associated with the number of 
maternal major life events, but not with 
maternal state anxiety scores. The 
more major life events during pregnan- 
cy, the greater the likelihood of the new- 
born being small. Cigarette smoking, 
however, was the best predictor of low 
birth weight; the number of major life 
events was the second best predictor. 
Maternal cigarette smoking may very 
well have been a means of coping with 
psychological stress. 

Another study indicated that the re- 
lationship between maternal psycholog- 
ical stress and low birth weight may 
result from the effect of psychological 
stress on maternal weight gain.” In this 
study, 60 pregnant women were inter- 
viewed in an urban hospital clinic. Psy- 
chological stress was measured by use 
of a modification of the Holmes-Rahe 
Life Events Scale.” The more psycho- 
logical stress, the greater was the likeli- 
hood of low birth weight. Psychological- 
ly stressed women gained less weight as 
aresult of psychological stress and their 
infants were smaller because of the 
mothers’ smaller weight gain. The au- 
thors hypothesized that utilization of di- 
etary energy was less efficient in psy- 
chologically stressed women than in 
nonstressed women. 

The role of cervical infections as a 
condition mediating the effects of psy- 
chological stress on birth weight has not 
been well evaluated. That is, the popu- 
lations at greatest risk of maternal psy- 
chological stress, depression, and other 
adverse health behaviors are the same 
groups at greatest risk for acquiring 
cervical infections—poor young women 
of lower socioeconomic status are at 
high risk of being stressed” and of ac- 
quiring sexually transmitted diseases.” 
Untreated cervical infections may initi- 
ate premature labor; a recent case-con- 
trol study” demonstrated a relationship 
among histologic chorioamnionitis, cho- 
rioamnionic infections, and premature 
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birth. The relationship between un- 
treated cervical infections and prematu- 
rity, however, has not been proved to be 
causal. 

Social support may have either an 
ameliorating effect on the relationship 
between maternal psychological stress 
and low birth weight or an accentuating 
effect on this relationship (particularly 
among pregnant adolescents). Most 
current data indicate that the effects of 
maternal psychological stress and ma- 
ternal depression on neonatal outcome 
are modified by social support, that is, 
the more social support the mother re- 
ceives, the less the adverse effect of 
psychological stress and depression on 
neonatal outcome.” 

One study described a sample of 170 
military wives who were evaluated at 32 
weeks’ gestation.“ Those women who 
scored the highest on the psychological 
stress scale (Holmes-Rahe Schedule of 
Recent Experience”) and had the low- 
est scores on the psychosocial asset 
scale (proxy for psychological and social 
assets) had three times the combined 
obstetric and neonatal complication 
scores as did women who had high psy- 
chological stress scores and high psy- 
chosocial asset scores; specific neonatal 
complications were not detailed. 

A prospective randomized control 
study showed that a supportive com- 
panion had a significant positive effect 
on the length of labor of pregnant Gua- 
temalan women.” A study of pregnant 
adolescents indicated that neonatal 
complications were less likely to occur 
among infants born to adolescent moth- 
ers who had larger and better estab- 
lished social support networks than 
among infants born to mothers who had 
less well-established social support net- 
works. Unfortunately, neonatal compli- 
cations, which included preterm birth 
weight, were combined for analysis; 
thus, we do not know if this study shows 
a specific relationship between social 
support and birth weight.” 

It is possible that social support, par- 
ticularly during adolescence, could have 
a negative effect on the behavior of ado- 
lescents and on fetal outcome or could 
accentuate the negative effects of psy- 
chological stress on the neonate. That 
is, a strong social support system made 
up of peers or others might encourage 
the use of cigarettes and substances, 
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poor nutrition, and increase the likeli- 
hood of the negative effects of these 
behaviors on the fetus. This is a particu- 
larly important area to consider, be- 
cause social support in the past has been 
considered primarily a moderating ef- 
fect on psychological stress, whereas it 
actually may be a contributing factor in 
some high-risk subpopulations. Interac- 
tion may also exist among the several 
mediating conditions, which either in- 
creases or decreases the likelihood of a 
relationship between maternal psycho- 
logical stress and neonatal outcome. 


THE FUTURE 


To test a model of the potential rela- 
tionship among maternal psychological 
stress, depression, adverse health be- 
haviors, and neonatal outcome, the ma- 
jor psychological and biological vari- 
ables must be defined precisely and 
their measurement must be valid and 
reliable. Study designs must include 
sufficient numbers of pregnant women 
and provide sufficient numbers of low- 
birth-weight infants to allow testing of 
the interactions among psychological 
and biological variables. A collaborative 
study may be one means of attaining a 
sufficient number of study subjects to 
provide valid data. 

Pregnant adolescents are an ideal 
population in whom to study these phe- 
nomena. They are often poor and psy- 
chologically stressed and may engage in 
health behaviors that may adversely af- 
fect their fetuses. In addition, they have 
a high incidence of low-birth-weight 
infants.” 

It is through an understanding of the 
complex relationship between maternal 
behavior and neonatal outcome that we 
will be able to design prenatal interven- 
tions directed specifically toward modi- 
fying the mother’s psychological status 
and/or behavior on behalf of her fetus. 
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Radiological Case of the Month 


Patrick G. Gallagher, MD, Donald Kirks, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


À previously healthy, 4-year-old boy 
was admitted to the hospital with 
a 2-week history of diffuse, intermit- 
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tent abdominal pain. He had no vom- 
iting, diarrhea, or fever. Four days 
prior to admission, ecchymosis of the 
right scrotum was noted. This in- 
creased in intensity the day prior to 
admission. 

Physical examination was remark- 
able for a large, firm, mobile, nonten- 
der abdominal mass in the middle and 
right lower abdomen. There were ec- 


chymoses of the scrotum, and the right 
testicle was slightly larger than the 
left. Laboratory evaluation revealed a 
hematocrit level of 0.29. Urinalysis 
and coagulation studies were normal. 
Abdominal roentgenogram (Fig 1), 


abdominal ultrasound (Fig 2), and ti» 


computed tomographic scan (Fig 3) of * 


the abdomen with contrast were ob- 
tained. 





Figure 3. 


Radiological Case of the Month 793 


g 


Denouement and Discussion 


Mesenteric Cyst With Hemorrhage 


Fig 1.—Large soft tissue mass (arrows) noted on supine abdominal roentgenogram. 


Fig 2.—Ultrasound confirming an echogenic, homogeneous, 6 x 8-cm? mass (M) 
without calcifications or septations in the right middle and lower abdomen. The 
solid mass extends across the midline and is ventral to the aorta (A) and common 


iliac arteries (I). 


Fig 3.—Computed tomography without (top) and with (bottom) intravenous contrast 
enhancement showing well-defined, homogeneous abdominal mass (M) that 
extends from the infrarenal area to just above the bladder and crosses the midline. 
The mass is adjacent to the common iliac arteries (1) and compresses the inferior 


vena Cava. 


Mesenteric cysts are an uncommon 
origin of abdominal mass in children. 
These are simple cysts with no appar- 
ent connections to normal anatomic 
structures. Although mesenteric cysts 
occur in patients of all ages, one fourth 
of cases occur in children under 10 
years of age.! They most commonly 
occur in the small bowel mesentery 
and contain chylous fluid. Cysts aris- 
ing in the mesocolon often contain 
serous fluid.? These cysts may be mul- 
tilocular and grow to huge propor- 
tions, with cases reported of cysts 
containing over 3 L of fluid. The cause 
is unknown, with proposed origin in- 
cluding obstructed, malformed, or ec- 
topic lymphatic tissue.” 

Pathologic examination reveals a 
simple cyst with lining composed of 
either fibrous tissue or a single layer 
of endothelial cells. Smooth-muscle 
cells or dystrophic calcification may 
be present in the cyst wall. 

Clinical presentation is related to 
cyst size, location, and related compli- 
cations. Although many patients with 
mesenteric cysts are asymptomatic, 
abdominal pain and distention may be 
found. Other symptoms include nau- 
sea, vomiting, diarrhea, fever, dysu- 
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ria, urinary frequency, failure to 
thrive, and anorexia. Children are 
more likely to have a shorter duration 
of symptoms than adults. Physical 
examination frequently demonstrates 
abdominal distention and a smooth, 
soft, nontender, mobile mass. 

Complications of mesenteric cysts 
include partial or complete bowel ob- 
struction, perforation and peritonitis, 
and volvulus of bowel around the cyst.* 
Rare complications include cyst rup- 
ture, torsion, urinary tract obstruc- 
tion, and malignant degeneration. 
Complications leading to a surgical 
emergency are more common in chil- 
dren.‘ 

Ultrasound and computed tomog- 
raphy are the most valuable modalities 
for imaging mesenteric cysts. Ultra- 
sound usually shows a well-defined 
cystic mass, often with septa and a 
distinct echogenic rim, with no con- 
nection to bowel or retroperitoneal 
structures identified. An echogenic 
appearance due to hemorrhage within 
the mesenteric cyst is less common. 
Computed tomography confirms size, 
position, content, and precise relation 
of the cyst to surrounding structures.® 
Differential diagnostic considerations 


include bowel duplication cyst, urachal 
cyst, Meckel’s diverticulum, lym- 
phoma, and rhabdomyosarcoma. 

Treatment is enucleation of the 
cyst. In cases where bowel wall or 
surrounding vasculature is adherent 
to the cyst, segmental bowel resection 
with wedge resection of the mesentery 
containing the cyst may be necessary.° 
Cyst aspiration, marsupialization, and 
partial excision are not considered 
appropriate surgical treatment. Re- 
currence is extremely rare after sur- 
gical extirpation. 
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Denouement and Discussion 


Nasopharyngeal Teratomas 


Fig 1.—Infant with a mass extruding from the left nares, causing 
displacement of the left orbit. 


Fig 2.— Computed tomography of the face and nasopharynx. There 
is no evidence of bony erosion or cerebrospinal fluid enhancement. 


Fig 3.—Histologic sections of the nasopharyngeal mass showing 
all three germ cell layers with mature differentiation. The wall is 
composed of mature dermal elements surrounding cartilage (black 
arrow), respiratory glands (large white arrow), and gastric glands 
(small white arrow). The major constituent is mature glial tissue. 
No malignant germ cells were noted. 


Manifestations 

Teratomas as a group are the most 
common of all congenital tumors, with 
an incidence of one in 4000 births. 
Teratomas located in the nasophar- 
ynx, however, are a much rarer con- 
genital malformation and occur almost 
exclusively during infancy. The most 
common location of teratomas in child- 
hood is the sacrococcygeal region. 

Nasopharyngeal teratomas in the 
newborn present as an extruding nasal 
mass associated with respiratory dis- 
tress or neonatal asphyxia, recurrent 
episodes of coughing, and failure to 
gain weight. 

The extent of the clinical picture 
depends on the size and location of the 
tumor. Obstruction of the fetal phar- 
ynx may result in decreased fetal ab- 
sorption of amniotic fluid causing poly- 
hydramnios. 

Teratoid tumors of the nasopharynx 
may be divided into three categories: 
(1) dermoids—midline masses that 
contain two germ cell components; 
stratified squamous epithelium sur- 
rounding fat, muscle, cartilage, or 
bone. These are called “hairy polyps” 
and are the most common of the tera- 
toid tumors. (2) Teratomas—these tu- 
mors tend to arise from the nasopha- 
ryngeal vault, contain all three germ 
layers, and are more complex and 


larger than dermoids. Teratomas may 
contain fat, cartilage, bone, teeth, 
muscle, acinous glands, and cysts lined 
by epithelium and nervous tissue. (3) 
Epignath—these are similar to tera- 
tomas but form well-organized organs 
and limbs. 

The differential diagnosis of a na- 
sopharyngeal mass in an infant in- 
cludes encephalocele, dermoid, gli- 
oma, hemangioma, congenital 
rhabdomyosarcoma, and neurofibro- 
matosis. 

An encephalocele is probably the 
most important alternative diagnosis. 
If the mass transilluminates, it is most 
likely an encephalocele. Skull roent- 
genography in combination with im- 
aging procedures can document the 
presence of intracranial communica- 
tion. Teratomas rarely involve the cen- 
tral nervous system. The finding of 
ocular hypertelorism on physical ex- 
amination also suggests an encepha- 
locele. 

The distinction between nasal glio- 
mas and teratomas may be compli- 
cated because teratomas often contain 
as much as 70% neural tissue. Gliomas 
are also difficult to distinguish from 
encephaloceles because both consist of 
neural tissue. 

Congenital rhabdomyosarcomas are 
rare and have not been presented as a 


nasopharyngeal mass in the newborn. 

A complete evaluation of a nasopha- 
ryngeal mass in a newborn includes 
the following: (1) transillumination of 
the mass; (2) plain roentgenography 
of the skull and imaging procedures; 
(3) neurosurgical, ophthalmologic, 
and otorhinolaryngologic consulta- 
tions; and (4) a determination of the 
serum a-fetoprotein level to rule out 
malignancy associated with teratomas 
and germ cell tumors. 


Treatment 


Management of the newborn with 
nasopharyngeal teratomas should in- 
clude careful preoperative evaluation 
of the upper airway, exclusion of mid- 
line central nervous system lesions, 
provisions for a secure airway, and 
complete surgical excision. Prognosis 
in properly managed and uncompli- 
cated cases is very good. 
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Editorial Comment.— The approach to reducing residents’ working hours at the State University of 
New York at Buffclo is presented. This experience may help you develop any modifications necessary in 
your program. Please see Dr Bedrick’s editorial as well. —H.D.A. 


New York Regulation of Residents’ 


Working Conditions 


1 Year’s Experience 


Gerald E. Daigler, MD; Robert C. Welliver, MD; F. Bruder Stapleton, MD 


Jn October 1987, recommendations to 

improve working conditions and 
house staff supervision in New York 
residency programs were published. In 
anticipation of implementation of re- 
stricted working hours for pediatric res- 
idents after July 1989, we reduced 
working hours for postgraduate level 1 
(PL-1) house staff officers from greater 
than 100 hours weekly to 80 hours week- 
ly in July 1988. After 1 year, residents 
perceived reduced levels of fatigue and 
stress but expressed concern that conti- 
nuity of care was adversely affected. 
The new schedule was not perceived by 
residents to increase time for study. 
Faculty expressed concern for weekend 
continuity of care. No increase in 
patient mortality was noted after 1 
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year’s experience. Schedule modifica- 
tions were made after evaluating the 
first year’s experience. The reduced 
schedule was accomplished with an in- 
crease of two full-time equivalent resi- 
dents in the first year of training. 


BACKGROUND 


The postgraduate education of Amer- 
ican physicians has become the center of 
a burgeoning controversy. Radical 
changes in the structure of internships 
and residencies have been mandated 
with startling immediacy; the impact of 
these new regulations and the ability to 
accommodate changes with a fixed (or 
declining) number of resident appli- 
cants have not been determined. Few 
disagree that some type of reform in the 
work schedule and supervisory system 
in most residency education programs is 
long overdue. 

Attention to the dehumanizing and 
exhausting nature of an internship was 
brought to the public’s attention by a 


Residents’ Working Conditions —Daigler et al 


book entitled The Intern, written by Dr 
X in 1965.’ Subsequently, the battle- 
fatigued, callous house staff officer has 
been caricatured in a number of movies 
and, often humorous, books. The humor 
associated with resident fatigue so- 
bered forever when a grand jury inves- 
tigation was initiated by the New York 
County District Attorney to examine 
the circumstances of the death of Libby 
Zion in a New York hospital in 1984. The 
history of this case has been reviewed 
recently.” Although no criminal wrong- 
doing was ascertained, the grand jury 
issued an indictment of the American 
system of residency training.’ In re- 
sponse to the grand jury’s report, the 
commissioner of the New York State 
Department of Health appointed an ad 
hoc committee to examine the supervi- 
sion and working conditions of house 
officers in New York hospitals. 

In October 1987, the final report of 
the New York State Ad Hoc Advisory 
Committee on Emergency Services was 
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issued. This report addressed three is- 
sues: (1) organization and provision of 
care in emergency departments of hos- 
pitals, (2) supervision of resident train- 
ees, and (3) working conditions of resi- 
dents. Subsequently, the recommenda- 
tions contained in this report were in- 
corporated into state law and instituted 
effective July 1, 1989.° In summary, the 
report recommended that emergency 
departments be staffed with licensed 
staff physicians with appropriate cre- 
dentials and training to provide emer- 
gency services. At least one emergency 
department attending physician must 
be on duty 24 hours a day, 7 days a week. 
The report emphasized the obligation of 
the attending physician to personally 
accept responsibility for a hospitalized 
patient’s care and to supervise house 
staff officers. A licensed supervising 
physician should be available in the hos- 
pital at all times. If hospitals can docu- 
ment that the patient’s attending physi- 
cian is readily available, in-house 
supervision can be provided by qualified 
licensed residents in their final year of 
training. Finally, and emphatically, the 
number of hours that a resident may 
work were drastically restricted. Ac- 
cording to the guidelines, residents can- 
not work for more than 12 consecutive 
hours in the emergency department. In- 
dividual residents responsible for hospi- 
talized patients, in areas other than the 
emergency department, are restricted 
to a work schedule not to exceed an 
average of 80 hours per week over a 4- 
week period. Furthermore, no resident 
should work for more than 24 consecu- 
tive hours and should have at least one 
24-hour period of nonworking time each 
week. “Moonlighting” or medical work 
outside of the primary residency pro- 
gram must be included within the total 
limit of 80 hours per week. Teaching 
hospitals are mandated to provide ade- 
quate ancillary support to reduce the 
work load on house staff officers. 

These recommendations are a radical 
departure from the schedules of most 
pediatric residency programs. In 1987, 
the median workweek of all pediatric 
residents was 79.2 hours per week (1 
SD = 107 hours per week) and for pedi- 
atric interns was 93.6 hours per week (1 
SD = 120 hours per week).' In July 1988, 
we modified our residency education 
programs to conform to the anticipated 
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reforms recommended by the ad hoc 
committee. We looked on this reform as 
an opportunity to implement a realistic 
work schedule that would neither com- 
promise continuity of patient care nor 
reduce the quality of resident educa- 
tion. The purpose of this report is to 
describe our response to these new 
postgraduate regulations and to relate 
our experience after the first year. 


INITIAL REVISED 
RESIDENCY SCHEDULE 


The 1987 to 1988 Children’s Hospital 
(Buffalo, NY) schedule combined floor 
coverage and a night stay of every third 
or fourth night, which required approxi- 
mately 100 working hours per week. 
This schedule applied to a house staff of 
45 residents (15 in each year). They 
functioned in a 334-bed hospital with an 
average daily census of 255 inpatients, 
75 intensive care nursery beds, and 18 
intensive care unit beds. The four pedi- 
atric hospital floors average about 25 
patients each and were run by one se- 
nior resident (either PL-3 or PL-2) and 
three to four PL-1 residents. Resident 
responsibilities also included elective 
experiences and rotations at three off- 
site locations (one of which required an 
overnight hospital stay by one pediat- 
ric resident). Coverage of a very busy 
emergency department was also part of 
this schedule. 

During the 1988 to 1989 academic 
year, this schedule was modified to less 
than an 80-hour workweek for PL-1 pe- 
diatric residents. Because of the diffi- 
culty of complying with the 80-hour lim- 
it and including a 24-hour leave period, 
the intensive care nursery and intensive 
care unit continued to maintain night 
call every third night, which continued 
until noon of the postcall day and was 
therefore not in compliance with the ad- 
visory committee’s regulations. 

A typical 1988 to 1989 schedule for a 
PL-1 resident is described in Table 1. 
This schedule addressed the advisory 
committee's requirements but had some 
drawbacks, which included (1) episodic 
shortages of floor staffing (vacations, 
illnesses, etc), during which house offi- 
cers were placed into an every-other- 
night rotation; (2) departure times at 
the conclusion of call that were often 2 
hours beyond the stated times; (3) inter- 
ruptions in continuity of patient care 


"Table 1.—Resident Work Schedule 
~ After Institution of Ad Hoc- 
Committee Recommendations" 


No. of 
Hours 
Shift Worked 


8 am-5 PM 9 


8 am-8 PM 





Monday 
Tuesday 
Wednesday 
Thursday 


8 am-5 PM 
8 am-Midnight 
Friday 8 am-5 PM 
Saturday Off 
Sunday 


Total hours 


8 am-8 PM 





*The Saturday and Sunday shifts alternated each 
weekend. 


related to PL-1 residents having a day 
off every weekend (it was theoretically 
possible that a resident would arrive on 
Sunday to see a patient who was admit- 
ted on Friday, with interim care provid- 
ed by two or three different house offi- 
cers); (4) areduction in the total number 
of house officers covering at night from 
four to two; and (5) envy among the PL- 
2 and PL-3 residents, who were not af- 
forded the 24-hour period off. 

An anonymous survey of the house 
staff regarding their experience with 
the new schedule was conducted by the 
director of the pediatric residency pro- 
gram at the conclusion of the 1988 to 
1989 year. The residents generally 
agreed that the level of stress was ac- 
ceptable, fatigue was less than expect- 
ed, and time to evaluate patients prior 
to morning rounds was adequate. Im- 
portantly, residents did not believe that 
patient care was changed, that time for 
reading was increased, or that the quali- 
ty of life was improved. There was a 
broad range of resident opinions con- 
cerning how the 24-hour working limit 
affected learning and patient care with 
no consensus reached as to its impact. 
Specific responses from the residents 
expressed the major concern to be the 
interruption of the continuity of care, 
especially on weekends. Finally, resi- 
dents were ambivalent toward a prefer- 
ence of a conventional third or fourth 
night call compared with the new 
schedule. 

Members of the faculty were also so- 
licited for their opinions of the revised 
scheduling system. Responses included 
(1) concern that suboptimal continuity 
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i “Table 2.—Revised Resident Work 
_ Schedule Following 1 Year's 


Experience Under the Ad Hoc 
Committee Guidelines 


No. of 
Hours 
Worked 
Monday 8 am-5 PM 
Tuesday 
Wednesday 
Thursday 


Friday 


8 am-5 PM 
8 am-Midnight 
8 am-5 PM 


8 am-5 pm Or 9 or 24 * 


8 am-8 am 
Saturday Off 
Sunday 8 am-8 PM 
Total hours 





*Approximately once a month a postgraduate 
level 1 house staff officer stays over Friday to 
Saturday (8 am to 8 am) for 24 hours and has the 
rest of Saturday off, and aside from making rounds 
on Sunday has that day off also. 


of care might result in compromised pa- 
tient care and (2) the resident’s lack of 
personal involvement with the comple- 
ment of patients on the floor. Major fac- 
ulty concerns centered around transfer 
of responsibility in the morning and 
communication of potential problems to 
the on-call resident. 

In an attempt to measure the quality 
of care, we examined patient mortality 
and morbidity, the incidence of unex- 
pected admissions to the intensive care 
unit, and the number of incident re- 
ports. There was no difference in these 
outcomes before and after institution of 
the new schedule. 

In 1989 to 1990, the PL-1 resident 
works every third night until midnight 
only, leaving at 5 PM on the other days. 
He or she will also occasionally work a 
24-hour shift (Friday morning to Satur- 
day morning) and have the rest of the 
weekend off. While supervising an inpa- 
tient floor, the PL-3 residents work ev- 
ery other night until either 5 PM or 8 PM. 
Friday night they work until 11:30 PM 
and alternately have one weekend day 
off while covering the other for a 12- 
hour daytime shift. They have no over- 
night shifts and are covered by a float 
team working from 8 PM until 8 AM Sun- 
day through Thursday. Residents on 
elective rotations cover the night float 
rotations the weekend days with 12- 
hour shifts on Friday and Saturday from 
11:30 PM until 11:30 AM. This schedule 
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gives the senior resident on the floor a 
weekend day off and allows the float 
resident the opportunity to make 
rounds on one floor the following morn- 
ing, vastly improving continuity of care. 
This float team, which makes up the 
coverage from Sunday through Thurs- 
day, is part of the house staff assigned to 
the emergency department for the giv- 
en module where, because of shift work, 
the schedule is more flexible. The shifts 
may cover two to four 5-day periods 
throughout the year. An attempt is 
made to review patient care during a 
brief time after morning report. This 
team is also able and encouraged to at- 
tend 8 AM conferences. 


COMMENT 


In compliance with the recommenda- 
tions of the ad hoc committee, work 
hours at our institution are now less 
than 80 hours per week, including moon- 
lighting time. The resident must get 
permission to moonlight from the de- 
partment chairman. In this way, the 
number of hours worked per week is 
monitored. The principal goal of re- 
stricting the maximum number of hours 
worked by the residents was to improve 
patient care. This was to be accom- 
plished by reducing stress and fatigue, 
as well as allowing for more time for 
reading in basic texts and also in-depth 
reading related to patients under their 
care. It was apparent, both from the 
responses of the house staff and from 
faculty who had observed residents un- 
der both systems, that fatigue and 
stress were reduced under the initial 
revised schedule. Despite the fact that 
house staff did not believe that patient 
care had been obviously improved by 
institution of the New York State guide- 
lines, it is thought, by inference, that 
patient care was improved by having 
physicians who were better rested and 
presumably less fatigued and stressed 
in attendance. The new guidelines were 
apparently unsuccessful in motivating 
increased medical reading during free 
hours. 

In response to these serious con- 
cerns, a revised schedule was instituted 
in the 1989 to 1990 year (Table 2). First- 
year residents on inpatient areas are 
now scheduled to leave by 5 PM every 2 
of 3 days, in addition to the 24-hour 
break each week. 


Continuity of patient care was also 
addressed. This was the major source of 
dissatisfaction of current residents with 
the initial revised schedule, particularly 
focused on the disruption of care over 
the weekend when the 24-hour break 
period occurred. In response to this con- 
cern, the weekend schedule was modi- 
fied as mentioned and as shown in Table 
2 to include resident coverage with 
overlap until noon to maintain continu- 
ity during morning rounds. This sched- 
ule modification guarantees that pa- 
tients will have at least some contact 
with the same resident team on each of 
the 3 weekend days and will be under 
the care of the same resident on 2 of the 
3 weekend days. These modifications of 
the schedule will allow more time for 
reading, for extended contact with pa- 
tients, and for personal interests, there- 
by enhancing both learning and patient 
care. Clearly the senior faculty believed 
that patient care was improved by hav- 
ing a better rested and more alert staff. 

Another concern of the residents was 
the disruption of the continuity clinic 
since, after a 24-hour shift, they would 
not have time to have the 8-hour manda- 
tory break and still return to the conti- 
nuity clinic that afternoon. Since PL-1 
residents usually do not have overnight 
call during weekdays, problems sched- 
uling the continuity clinic were mini- 
mized to periods following intensive 
care nursery call. For the PL-2 and PL- 
3 residents on night float teams working 
from 8 PM to 8 AM and on night shift 
emergency department schedules, the 
continuity clinic patients were asked to 
come to the clinic in the morning. 

We were disappointed to find that 
house staff did not find that the quality 
of their life was improved with the ini- 
tial schedule change. In spite of this 
negative response, the residents uni- 
formly were of the opinion that the 24- 
hour break period weekly was a favor- 
able change in the program. It may be 
unreasonable to expect that a first-year 
resident will describe the quality of life 
as being “good,” regardless of what 
schedule is instituted. The need for ex- 


tensive exposure to patients with a vari- ` 


ety of forms of illness, particularly at 
the first-year resident level, is manda- 
tory in obtaining a good medical educa- 
tion. To accomplish adequate patient 
exposure, a certain amount of personal 
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SEEKS LT 7 


and leisure time must be sacrificed, al- 
though not as much as in the past dec- 
ades. 

Faculty were concerned that they 
were not always able to find a house 
officer familiar with details of recently 
admitted patients. Enhanced sign-out 
mechanisms, which include a formal 
written diary of all hospital admissions 
and organized morning report with the 
chief residents and a senior faculty 
member, have led to improved commu- 
nication. We share the philosophical in- 
tent of the new regulations to have the 
attending physician take more patient 
responsibility; however, this philoso- 
phy also places much greater stress on 
academic faculty in critical care areas. 

Our costs were affected by two fac- 


JAMA 


tors: (1) we added two full-time equiva- 
lent house officers in 1 year of training; 
(2) to fulfill the requirements of having a 
licensed physician present in the emer- 
gency department on a continuous basis 
necessitated an increase in hours served 
by attending physicians by 68 hours per 
week. Ancillary personnel were also 
hired and nurses trained to carry out 
simple medical procedures, such as ve- 
nipuncture and placing intravenous 
lines. 

Modifications suggested by house of- 
ficers have been made in the revised 
schedule for the present year, with the 
goal of resolving difficulties discovered 
during the first year of this format. 
Careful evaluation of the long-term im- 
pact of these changes in resident work- 


In Other AMA Journals 


Does Quality Influence Choice of Hospital? 
H. S. Luft; D. W. Garnick; D. H. Mark; D. J. Peltaman; C. S. Phibbs; E. Lichtenberg; S. J. 
McPhee (JAMA. 1990;263:2899) 


Principles for Graduate Medical Education 
Council on Medical Education (JAMA. 1990;263:2927) 


ing conditions on the reduction of stress 
and fatigue, on resident education and 
resident recruitment, and ultimately on 
patient care will be very important. In 
addition, the cost of these regulations to 
the health care system must be carefully 
monitored. 
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Review 


The Duodenal String Test 


A Simple Multipurpose Diagnostic Tool in Clinical Pediatrics 


Stanley H. Korman, MBBS, FRACP 


© The duodenal string test capsule is a 
cheap and simple device used for sampling 
the contents of the upper gastrointestinal 
tract. Its major applications in pediatrics are 
in diagnosis of enteric parasitic infesta- 
tions, confirmation of contaminated small- 
bowel syndrome, diagnosis of Salmonella 
infection, and assessment of neonatal cho- 
lestasis. Pediatricians should be aware of 
this invaluable diagnostic aid. 

(AJDC. 1990;144:803-805) 

he duodenal string test capsule is a 

simple device consisting of an absor- 
bent string in a capsule that is swal- 
lowed and then retrieved, enabling 
sampling of the contents of the upper 
gastrointestinal tract.’ It is particularly 
useful for obtaining a sample of duode- 
nal secretions for microscopic examina- 
tion, culture, or biochemical analysis. In 
comparison with alternative methods 
such as duodenal intubation, small-in- 
testine biopsy, or endoscopy, it is inex- 
pensive and far less traumatic for the 
child. No sedation or premedication is 
required, the patient is not exposed to 
radiation, and hospital facilities are not 
required. The test can be performed by 
a nurse or paramedic, and no complica- 
tions have been reported. Despite these 
apparent advantages, the string test 
has not been widely accepted by practic- 
ing clinicians in the more than 20 years 
that it has been available. This article 
describes the technique used in per- 
forming the string test, outlines its di- 
agnostic applications, and summarizes 
some of the published experiences of its 
use. 


THE DEVICE 


The string test is generally per- 
formed using the Entero-Test capsule 


Accepted for publication February 20, 1990. 

From the Department of Pediatrics, Hadassah 
University Hospital Mount Scopus, Jerusalem, Is- 
rael. Dr Korman is now with the Department of 
Genetics and Development, Columbia University, 
New York, NY. 

Reprint requests to Department of Genetics and 
Development, Columbia University, 701 W 168th 
St, New York, NY 10032 (Dr Korman). 


AJDC—Vol 144, July 1990 


(HDC Corporation, San Jose, Calif) 
(Figure), available at a cost of less than 
$6 per capsule. This is available in pedi- 
atric and adult sizes, which consist, re- 
spectively, of a 90- or 140-cm nylon line 
packed inside a lead-weighted, silicone- 
lined No. 00 or No. 1 gelatin capsule. 
Once in the stomach, the gelatin capsule 
dissolves, leaving the string attached to 
the weighted silicone bag, which passes 
through the pylorus. At the conclusion 
of the test, the string is withdrawn, sep- 
arating readily from the remainder of 
the capsule, which is subsequently 
passed unnoticed in the stools. 

The kit includes a pH indicator stick 
that, after retrieval of the string, can be 
touched to it intermittently along its 
length, allowing the pH of each segment 
of the string to be determined by 
matching the color produced with the 
accompanying color chart. In this way 
the esophageal (neutral pH), gastric 
(acidic), and duodenal/jejunal (alkaline) 
segments of the string can be identi- 
fied. 


THE PROCEDURE 


After a 4-hour fast (or overnight), the 
looped free end of the string protruding 
from the capsule is withdrawn about 10 
cm and affixed securely to the cheek 
with a piece of adhesive tape through 
the loop. Additional reinforcing tape 
should be used for small children to pre- 
vent removal of the string. The capsule 
is then placed at the back of the tongue 
and swallowed with a drink of water. In 
the case of an infant or child too young to 
swallow the capsule, a parent or assis- 
tant is required to hold the child with his 
or her neck extended over the assis- 
tant’s shoulder. With the aid of a padded 
spatula to prevent biting, the operator 
positions the capsule with the index fin- 
ger in the posterior pharynx. This will 
often initiate a gag followed by a swal- 
low. Alternatively, using a syringe, 2 to 
5 mL of water is instilled into the mouth, 


and swallowing usually ensues shortly 
thereafter. 


The child (or parent) should be ad- = 


vised before the test is performed that 
some discomfort or irritation in the 
pharynx may be experienced initially 
until the child becomes accustomed to 
the presence of the string in the phar- 
ynx. Occasionally, the feeling of a need 
to gag is present but can be diminished 
by a few seconds of deep breathing. 
These symptoms generally last no long- 
er than about 5 minutes, but infants 
or young children should be closely 


watched during this period to ensure 


that they do not suddenly remove the 
string in toto. The use of a topical anes- 
thetic agent such as viscous lidocaine 
(Xylocaine) has been suggested, but for 
many children the bitter taste and sen- 
sation of numbness that persist for sev- 
eral hours are more disturbing than the 


transient irritation associated with the a 


string. 

The string is left in situ for a minimum 
of 3 to 4 hours. For the first 1 to 2 hours, 
the child is encouraged to drink water to 
assist passage of the capsule through 


the pylorus; thereafter, he or she should - 


remain fasting until the string is re- 
moved. The most convenient arrange- 
ment for older children or adults is that 
they swallow the capsule by themselves 
at home before going to sleep at night 
and have the string removed first thing 
in the morning. Even young children, 
however, can be sent home after they 
have become accustomed to the string 
and need return only toward the end of 
the 4-hour period. 

The string is removed by gently but 
rapidly pulling it out through the pa- 
tient’s open mouth. Occasionally, mild 
resistance may be encountered at the 
gastroesophageal sphincter, but this is 
easily overcome by steady and gentle 
pulling. The patient can eat and drink 
immediately afterward. For the com- 
mon applications of the string test in- 
volving microscopy and/or culture of the 
duodenal contents, the required seg- 
ment of the string is usually readily 
identifiable by virtue of its yellow bile 
staining. If not, the distal alkaline seg- 
ment can be located using the pH stick. 
This portion of the string is then drawn 
between the apposed thumb and index 


finger of the gloved hand, allowing sev- S 


eral drops of duodenal mucus to be ex- 
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Adult (below) and pediatric (above) Entero-Test capsules, with a scale in centimeters and 
millimeters. 


tracted into a sterile Petri dish. The 
glove should be sterile if a culture is to 
be performed and either tale free or 
prerinsed with sterile normal saline to 
avoid contamination of the specimen 
with tale particles, which could hinder 
microscopy. The specimen can be exam- 
ined directly in the Petri dish using an 
inverted microscope or can be trans- 
ferred to a glass slide for direct 
microscopy. 

The string test is usually well tolerat- 
ed. Although aspiration of the capsule is 
a potential complication, I have not ex- 
perienced any such event during its use 
in many children and young infants, nor 
have any significant complications been 
reported by the manufacturers or by the 
numerous investigators who have de- 
scribed its use. Occasional subjects may 
gag repeatedly and have difficulty swal- 
lowing the capsule or may vomit it dur- 
ing the procedure. Rarely, the string 
may fail to pass the pylorus within the 3 
or 4 hours, as evidenced by acidic pH 
and lack of bile staining of its distal seg- 
ment, although in my experience this 
occurs much less frequently than the 
15% failure rate reported by Catassi et 
al.’ Also, the patient may rarely chew 
through the string and swallow it, in 
which case the device will eventually be 
passed in the stools. 


APPLICATIONS 
Enteric Parasitic Infestations 
Giardia lambia. —Numerous reports 
have documented the usefulness of the 
string test in the diagnosis of giardiasis, 
and this represents the most widely ac- 
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cepted application for the string test." 
When Giardia infection is suspected 
clinically, a microscopic examination of 
a stool sample should be the initial diag- 
nostic procedure performed. However, 
stool microscopy has a significant false- 
negative rate, which has been reported 
to be as high as 50%. Although a much 
higher diagnostic yield can be expected 
if three separate fresh stool samples are 
examined by an experienced technician 
using appropriate stains and concentra- 
tion techniques," these ideal conditions 
are often difficult to achieve in everyday 
clinical practice. Even then, some 
patients with Giardia infection will 
have consistently negative stool ex- 
aminations. 

In this situation, the next step is to 
obtain a sample from the proximal small 
bowel and examine it for the presence of 
Giardia trophozoites. A duodenal aspi- 
rate may be obtained by duodenal intu- 
bation, endoscopy, or use of a small- 
bowel biopsy capsule. The Entero-Test 
has been shown to be as sensitive as 
these more invasive tests for diagnosing 
giardiasis in patients with negative 
stool examinations.” It does not require 
hospitalization or radiologic facilities 
and from the patient’s viewpoint is far 
less traumatic and avoids sedation and 
irradiation. It would therefore seem to 
be the procedure of choice in the evalua- 
tion of suspected giardiasis when stool 
tests are negative. 

In regions where there is a high prev- 
alence of G lamblia, a case can be made 
for routinely performing a string test 
before a small-bowel biopsy procedure 


in children with suspected celiac dis- 
ease, even if stool tests are negative. 
The unexpected finding of Giardia tro- 
phozoites complicates the interpreta- 
tion of histologic changes of subtotal vil- 
lous atrophy. On occasion G lamblia 
may produce such changes; on the other 
hand, many Giardia infections are 
asymptomatic,” and it is not inconceiv- 
able that asymptomatic giardiasis and 
celiac disease could both be present in 
the same patient. Performing a string 
test first and then a small-bowel biopsy 
only if symptoms persist despite appro- 
priate treatment would eliminate this 
problem. 

I have used the Entero-Test to estab- 
lish in vitro axenic cultures of G lamblia 
trophozoites.” Duodenal contents ex- 
tracted from the string were inoculated 
into TYI-S-83 (trypticase, yeast, iron, 
serum) medium with added antibiotics. 
Cultures were successfully established 
from 15 successive patients with Giar- 
dia infection in whom the procedure was 
attempted. The availability of a simple 
method for routine in vitro cultivation of 
Giardia enables different strains to be 
identified” and sensitivity to a range of 
antibiotics to be determined in vitro.” 
As these methods become more widely 
available, they will be particularly use- 
ful in the evaluation of subjects with 
persistent or recurrent giardiasis in 
whom it may be difficult to differentiate 
between repeated infections with dif- 
ferent strains or persistent infection 
with a resistant strain.” 

Other Parasites.—The string test 
has also been successfully employed in 
the detection of Strongyloides stercora- 
lis, Isospora belli,“ Fasciola hepati- 
ca,’ Ascaris,” and hookworm.’ 

Contaminated 
Small-Bowel Syndrome 

Bacterial or fungal overgrowth of the 
small intestine may occur in malnour- 
ished or immunosuppressed children, 
following intestinal surgery, or in asso- 
ciation with disturbance of gastrointes- 
tinal motility, but it is difficult to diag- 
nose. Several groups have reported on 
the usefulness of the string test in docu- 
menting the presence of bacterial or 
fungal overgrowth of the small intes- 
tine." Fluid obtained from the small 
intestine with the use of the Entero- 
Test is examined microscopically and 
cultured in selective media both aerobi- 
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cally and anaerobically. It is important 
simultaneously to obtain throat swabs 
for culture so that the finding of organ- 
isms from the oropharyngeal flora in the 
string specimen can be appreciated as 
arising from contamination of the distal 
part of the string during its withdrawal 
through the throat. Using this approach 
to diagnose bacterial overgrowth in the 
small intestine, Liebman and Rosen- 
thal” found complete correlation with 
specimens obtained by duodenal intuba- 
tion and aspiration. Bacterial over- 
growth has recently been documented 
as a cause of chronic nonspecific diar- 
rhea of infancy using the Entero-Test.” 


Isolation of Salmonella 
typhi/paratyphi 


Several workers have successfully 
employed the Entero-Test for diagnos- 
ing typhoid or paratyphoid fever.’ 
The string test is performed in the usual 
manner, after which the distal bile- 
stained portion of the string is cut off 
and dropped into selenite enrichment 
broth. Using this method, Gilman and 
Hornick” isolated S typhi from three of 
seven patients with acute typhoid fe- 
ver, including one with negative stool 
and blood cultures. They proposed that 
the string test might also be useful for 
detecting chronic S typhi carriers with 
gallbladder colonization but negative 
stool cultures. Using the string test, 
Benavente et al” isolated S typhi from 
18 of 20 patients with acute typhoid fe- 
ver in Peru, of whom only 10 had posi- 
tive blood cultures and 5 positive stool 
cultures. They suggested that their im- 
proved yield was achieved by repeated 
subculturing of the selenite broth. Hoff- 
man et al” compared the string test with 
cultures of rectal swabs, blood, and 
bone marrow aspirates in Indonesian 
patients with typhoid and paratyphoid 
fever. Use of the string yielded more 
positive cultures than either blood or 
rectal swab cultures but was inferior to 
bone marrow culture, acknowledged as 
the most sensitive technique. However, 
the combination of the string test, rectal 
swab, and blood culture resulted in an 
overall sensitivity equivalent to that of 
bone marrow culture. 


Cholestatic Jaundice in Early Infancy 


The evaluation of such cases is di- 
rected toward differentiating between 
intrahepatic cholestatic diseases and 
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extrahepatic biliary atresia. Multiple 
investigations are often performed, in- 
cluding ultrasonography, hepatobiliary 
scintigraphy, and liver biopsy, and even 
then the correct diagnosis may only be 
correctly established at laparotomy. 
The string test may be usefully applied 
to the workup of these infants. Rosen- 
thal et al” demonstrated that the finding 
of yellow staining of the distal end of the 
string correlated with the presence of 
bile in the duodenal lumen and thereby 
indicated patency of the extrahepatic 
biliary tree, thus excluding the possibil- 
ity of biliary atresia.”” Unfortunately, 
lack of bile staining of the alkaline distal 
portion of the line occurred not only in 
biliary atresia but also in some cases of 
severe intrahepatic cholestasis. How- 
ever, when the results of a hepatobiliary 
scintigraphy procedure were combined 
with a simultaneously performed string 
test for assessment of bile staining of 
the string as well as measurement of 
radioactivity in the retrieved string, it 
was possible correctly to identify all 
cases of biliary atresia and to predict 
intrahepatic cholestasis in nearly all 
cases.” Further confirmation of this 
promising report is awaited. 


Other Applications 


Single reports have described the ap- 
plication of the string test as a screening 
procedure in children with suspected 
gastroesophageal reflux” and as a meth- 
od of localizing the site of upper gastro- 
intestinal hemorrhage in adults.” Fur- 
ther confirmation of these studies has 
not been reported, and pH monitoring 
with an esophageal probe and endosco- 
py remain the preferred methods of in- 
vestigation in these clinical situations. 

In conclusion, the duodenal string 
test is a simple, safe, and convenient 
method for sampling the contents of the 
proximal gastrointestinal tract in a vari- 
ety of clinical situations. Because it is 
less traumatic than alternative proce- 
dures, such as intubation or endoscopy, 
it is particularly suited to the pediatric 
age group. Its cost in comparison with 
the other methods is trivial, and it can 
be performed on an outpatient basis. 
Pediatricians should therefore become 
familiar with this procedure and use it 
whenever indicated. 


I wish to thank Richard J. Deckelbaum, MD, for 
his constructive review of the manuscript. 
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Purpose. — This section provides current information related to the medical needs of young athletes, 
as pertinent to counseling young athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 


Editorial Comment. —As pediatricians take a more active role in sports medicine, they are being 
called on to manage musculoskeletal problems. The authors address the means to diagnose and do the 
acute management as well as the rehabilitation. 


Diagnosis and Treatment of Ankle Sprains 


A Review 
Albert C. Hergenroeder, MD 


è Many pediatricians desire to work 
with young athletes. However, most pedi- 
atricians have not been trained to treat 
common musculoskeletal injuries in ath- 
letes. The tendency is to refer the athlete 
to a specialist with expertise in the man- 
agement of musculoskeletal trauma. How- 
ever, pediatricians should be more in- 
volved in the diagnosis, treatment, and 
rehabilitation of injuries to their patients 
who are athletes. The most common mus- 
culoskeletal injury in athletes is the ankle 
sprain. This article is a review of the basic 
principles of diagnosis and management 
of ankle sprains. 

(AJDC. 1990;144:809-814) 


nkle injuries are ubiquitous and con- 

stitute the most common acute mus- 
culoskeletal injury affecting the entire 
spectrum of professional to grade school 
athletes.’ It is estimated that 1 million 
people present with acute ankle injuries 
each year, with an average cost of $300 
to $900 for diagnosis and rehabilitation 
requiring from 36 to 72 days for com- 
plete rehabilitation.” Approximately 
10% to 30% of all musculoskeletal inju- 
ries are ankle injuries, and 25% of time 
lost to athletes is due to ankle injuries.’ 
Basketball players have the highest 
rate of ankle injuries, followed by foot- 
ball players and cross-country runners.’ 
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From what type of physicians do chil- 
dren and adolescents with ankle injuries 
seek care? Only 5% of ankle sprains in 
children and adolescents are evaluated 
by pediatricians.’ Pediatricians handle 
approximately 8% of visits to a physi- 
cian by patients older than 15 years. 
Thus, pediatricians see a minority of 
teenagers for general health care and 
are even less likely to see musculoskele- 
tal injuries in children and teenagers. 
However, many pediatricians desire to 
work with athletes and treat their inju- 
ries but do not because they have not 
been trained to do so. The tendency is to 
refer them to an orthopedist or sports 
medicine specialist or to rule out a frac- 
ture by a roentgenogram but not pro- 
vide treatment. This article is designed 
to provide the physician who cares for 
children and adolescents with the basic 
principles of diagnosis and management 
of the most common musculoskeletal in- 
jury in sports. Most of these injuries can 
be treated by primary care physicians 
who have had some experience with 
musculoskeletal trauma. 


MECHANISM OF INJURY 


Eighty-five percent of ankle sprains 
are inversion injuries.* The patient will 
give a history of turning the ankle under 
and turning it in (Fig 1). The most likely 
structures injured with inversion are 
the three lateral ligaments that support 
the ankle joint: the anterior and posteri- 
or talofibular ligaments and the calca- 
neofibular ligament (Fig 2). As a person 


lands from a jump or is in the swing 

phase of gait, the ankle is plantar flexed 

and supinated. The primary restraints 

to inverting the ankle are the lateral 

ligaments and the peroneal muscles. As 

the inversion proceeds, either the 

strength of the peroneal muscles may be 

overcome, or they may not contract rap- é 
idly enough to protect the ligaments. 

The force of the fall is translated primar- 

ily to the ligaments, especially the ante- 

rior talofibular ligament. The anterior 

talofibular ligament is the first ligament 

injured in inversion. If the force of the 

inversion continues, the second liga- 

ment injured is the caleaneofibular liga- 

ment, and finally, in severe sprains, the 

posterior talofibular ligament may be 

torn. The process may stop at any point — 
and result in 1, 2, or 3 ligaments being 
torn. The validity of this sequence is 
supported by the findings of Brostrom 
and colleagues*® who examined 321 con- 
secutive ankle injuries seen in the emer- 
gency room and documented, by arthro- 
gram, tears of ligamentous structures 
in 239 (74%). 

The other primary mechanism of ankle 
sprain is eversion, accounting for 15% of 
ankle injuries (Fig 3). In general, these 
are more severe than inversion injuries 
because of a higher rate of fractures and 
disruptions of the ankle mortise, leading 
to instability. All but the mildest eversion 
ankle injuries should be referred to an 
orthopedic surgeon. The deltoid ligament 
is the most common ligament to be in- 
jured (Figs 3 and 4). 
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Fig 1.—Mechanism of inversion injury. 


INJURIES ASSOCIATED WITH 
ANKLE SPRAINS 


Most ankle injuries involve ligaments 
alone. However, the following are spe- 
cific problems that should be considered 
in evaluating the more complicated an- 
kle injury. The frequencies with which 
these associated injuries occur have 
been established in patients in the emer- 
gency room and in those patients under- 
going surgery; these patients may 
reflect a more severely injured popula- 
tion. The percentage of patients with 
these injuries who present to the prima- 
ry care physician is probably much low- 
er. Many patients with mild injuries 
never present to a physician. 

Inherent to the evaluation of the com- 
plicated ankle injury is a roentgeno- 
graphic examination. Evaluation of the 
ankle and foot roentgenogram is chal- 
lenging, considering the normal varia- 
tion of skeletal elements. Kohler and 
Zimmer’ identified 21 accessory skele- 
tal elements, including accessory bones, 
in the foot and ankle and 10 sesamoid 
bones in the foot. Familiarity with ac- 
cessory bones is especially important in 
differentiating an avulsion fracture 
from a normal variant. Further discus- 
sion is included under avulsion fractures 
and epiphyseal injuries below. 


Osteochondral Fractures of the Talus 


These fractures occur in about 7% of 
ankle sprains in patients who present to 
emergency rooms.’ The medial dome of 
the talus is fractured more often than 
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Fig 2.—Lateral view of the right ankle including structures likely to be injured in an inversion 


ankle injury. 


the lateral dome (Fig 3 may be used as a 
reference here). Roentgenograms that 
use a mortise view in the plantar-flexed 
position are especially helpful to see the 
lateral dome of the talus. Medial dome 
fractures can be seen with an anteropos- 
terior view. An osteochondral fracture 
can be missed on the initial evaluation, 
as the roentgenogram may be normal, 
but this acute injury may be followed by 
avascular necrosis of the subchondral 
trabecular region. In this case, the pa- 
tient may complain of a delayed recov- 
ery, persistent swelling and pain, or 
catching. To diagnose a talar dome frac- 
ture, a computed tomographic scan is 
required. Lateral fractures of the talus 
usually are less stable and frequently 
require surgery. Medial talar fractures 
may be treated nonsurgically if there is 
no displacement of the bony fragment. 


Avulsion Fractures of the Tibia, 
Fibula, Talus, and the Base of the 
Fifth Metatarsal 


Approximately 15% of all complete 
ligament tears are associated with an 
avulsion fracture, and in unusual cases, 
the avulsed fragment may not be visual- 
ized on a roentgenogram but only on 
surgical exploration.’ If a patient is is 
initially treated with the plan discussed 
below, and if in 8 to 4 days the patient's 
condition has not improved, even if the 
roentgenograms are normal, an ortho- 


pedic consultation is indicated to consid- 
er an avulsion fracture. The manifesta- 
tion of the fracture on the physical 
examination is tenderness over the frac- 
ture site. There may be an avulsed frag- 
ment on the roentgenogram. If the 
edges of the fragment are rounded and 
smooth, it may be due to an old avulsion 
fracture; if the edges of the fragment 
are sharp, it may suggest that a new 
fracture is present, especially if there is 
point tenderness over the avulsion site. 
However, the roentgenographic diag- 
nosis of an avulsion fracture is compli- 
cated by the presence of accessory 
bones. Accessory bones are normal 
skeletal elements that have been associ- 
ated with all the bones of the ankle and 
foot. Especially when associated with 
the distal malleoli, the talus, caleaneus, 
and cuboid bones, these accessory 
bones can be suggestive of avulsed bony 
fragments. The accessory bones tend to 
be round and smooth; however, consid- 
erable variation in size and shape exists 
as a normal variation.’ The roentgeno- 
graphic findings must be interpreted in 
the context of the clinical examination 
results. Avulsion fractures may occur at 
any point along the fibula, and the phys- 
ical examination must include palpation 
for point tenderness along the entire 
fibula. 

Avulsion injuries can be treated con- 
servatively without surgery if the frag- 
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Fig 3.—Eversion injury with likely structures 
to be injured. 


ment is small, nondisplaced, or not in 
the joint space. If the fragment is large 
or appears to be in the joint space, sur- 
gery is indicated. 


Epiphyseal Injuries 


As long as the epiphyseal growth 
plate is present in any long bone, there 
is a potential for injury to that struc- 
ture, resulting in growth disturbance. 
The weakest portion of the epiphysis is 
in the region of provisional calcification, 
which is the area most sensitive to 
shearing forces. Salter and Harris’ clas- 
sified epiphyseal injuries into five 
types. For the mildest epiphyseal inju- 
ries (types I and II), growth distur- 
bance occurs in 3% to 4%; for the more 
severe injuries (types III and IV), 
growth disturbance occurs in 10% to 
20%. Growth arrest is even more likely 
with Salter V fractures.’ 

The clinical evidence for an epiphyse- 
al injury of the distal fibula or tibia is 
bony tenderness about two finger 
breadths proximal to the tip of the mal- 
leolus. Roentgenograms will confirm 
the diagnosis in all but some Salter I 
fractures. Stress films have been advo- 
cated to document Salter I fractures 
that are not detected on routine roent- 
genograms. However, stress films may 
further disrupt an epiphysis that has 
been injured. Patients in whom a Salter 
I fracture of the distal fibula is being 
considered should be immobilized in a 
cast or air stirrup with pain-free pro- 
gressive weight bearing with crutch 
protection and reexamined in 1 week. If 
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Fig 4.—Medial aspect of the right ankle highlighting the deltoid ligament likely to be injured in an 


eversion injury. 


the patient still has tenderness over the 
epiphysis at the end of this period, 
he/she should be immobilized with pain- 
free weight bearing for 2 more weeks. If 
the patient is not tender over the epiph- 
ysis, he/she should be treated as if 
he/she had an inversion injury without a 
fracture. This conservative approach 
seems to be more reasonable than po- 
tentially reinjuring the epiphysis with 
stress films. 

Inversion injuries may also be compli- 
cated by an injury at the base of the fifth 
metatarsal. The apophysis at the tuber- 
osity of the base of the fifth metatarsal 
can simulate an avulsion fracture, and 
as with avulsion fractures, the roent- 
genogram must be interpreted in the 
context of the clinical examination 
results. 


Talofibular Syndesmosis Injuries 


Figure 3 shows the location of a syn- 
desmosis. Especially with eversion in- 
juries, there may not only be disruption 
of the lateral and medial ligaments but 
also disruption of the talofibular syndes- 
mosis. This was found in 6% of surgical- 
ly explored cases of ankle sprains.* This 
is a much more severe injury than the 
ankle sprain involving only lateral liga- 
ments and requires the involvement of 
an orthopedic surgeon. Disruption of 
the syndesmosis is a cause of chronic 
instability and may lead to degenerative 
joint disease if not corrected. On physi- 
cal examination, there will be tender- 
ness along the syndesmosis. In addi- 
tion, pressing the tibia and fibula 


together at midshaft or externally ro- 
tating the foot may also exacerbate the 
pain, which suggests syndesmonic 
disruption. 

Peroneal Tendon Subluxation 


In all calecaneofibular ligament 
sprains, there is also a tear in the pero- 
neal tendon sheath.* In the majority of 
injuries, the peroneal tendons are 
strained minimally. In 0.3% to 0.6% of 
ankle injuries, the peroneal tendon is 
completely dislocated anterior to the 
lateral malleolus.” Peroneal dislocation 
is rare in children. In these cases, the 
mechanism is most often hyperdorsi- 
flexion and eversion, as opposed to in- 
version where the peroneal tendons 
may be strained but not subluxed. If 
subluxation of the peroneal tendon has 
occurred, there will be marked tender- 
ness along the peroneal tendon sheath 
that courses along the fibula, posterior 
tothe lateral malleolus. The pain may be 
exacerbated by having the patient evert 
and dorsiflex the ankle against resis- 
tance. In the acute setting, it is best 
repaired surgically. If the subluxation is 
not an acute injury, then the patient 
should rehabilitate the ankle, with em- 
phasis on peroneal muscle strengthen- 
ing. If chronic subluxation occurs, sur- 
gery is required. 

Deltoid Ligament Sprains 


Figures 3 and 4 show the location of 
the deltoid ligament. Despite a mecha- 
nism of injury in inversion sprains that 
suggests injury to the lateral ankle 
structures, in the series of Brostrom 
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and coworkers,*’ the deltoid ligament 
was injured in approximately 4% of in- 
version ankle sprains. There were no 
complete ruptures. Damage occurs to 
the deltoid ligament more frequently 
with eversion injuries. 


REFERRAL OF ANKLE INJURIES 


Indications for immediate referral 
include the following factors: (1) a frac- 
ture (structurally significant, as op- 
posed to a small avulsion fracture); (2) 
an obvious deformity; (8) evidence of 
neurovascular compromise; (4) a pene- 
trating wound into the joint space; (5) a 
sudden locking of the ankle; (6) suspi- 
cion of a grade III strain (tendon rup- 
ture); and (7) a syndesmonic injury. 

The majority of inversion sprains can 
be managed by the primary physician 
who has adequate experience in the 
management of musculoskeletal inju- 
ries, either in an emergency or a sports 
medicine setting. 


EXAMINATION 


The examination in the immediate 
postinjury period may be limited by 
swelling, pain, and muscle spasm. The 
examination should be limited and di- 
rected at assessing for those conditions 
mentioned above that require immedi- 
ate referral. Inspection should focus on 
an obvious deformity and vascular in- 
tegrity. Point tenderness over a bone 
suggests a fracture. Tenderness, along 
the peroneal tendon posterior to the lat- 
eral malleoleus, suggests a peroneal 
tendon subluxation, Assessment of the 
patient’s gait is important; the patient 
who can walk without pain is unlikely to 
have a fracture or instability. If the pa- 
tient has diffuse swelling and tender- 
ness, then a roentgenogram is impera- 
tive as the physical examination will be 
of limited value. Pain confined to the 
area anterior and inferior to the lateral 
malleolus, along the joint line in a pa- 
tient who can bear weight, suggests 
that a fracture has not occurred. The 
physician should use discretion in order- 
ing a roentgenogram in this circum- 
stance. However, if swelling and de- 
creasing range of motion are present, 
then a roentgenogram is indicated. 
Also, roentgenograms are indicated in 
skeletally immature subjects, except in 
the mildest injuries. 

When swelling is either stabilized or 
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Fig 5.—Performance of the anterior drawer 
test by placing the patient's heel in the palm of 
the examiner's hand with the ankle at a 90° 
angle to the long axis of the leg, and by the 
examiner gently, but firmly, moving the heel 
and foot forward (arrow). 


resolved (2 to 3 days), the patient should 
be reexamined as the second examina- 
tion may be more useful in trying to 
pinpoint areas of tenderness." A pain- 
free active range of motion of the ankle 
should be assessed, including dorsiflex- 
ion and plantar flexion and abduction 
and adduction, along with a resisted 
range of motion for these motions. Ifthe 
range of motion is limited because of 
pain, muscle strength testing can be 
done from the neutral position and not 
the extremes of range. This will help to 
distinguish pain due to muscle injury or 
weakness from pain due to position. The 
ankle should be palpated for bony and 
ligamentous tenderness, realizing that 
the site of tenderness is a poor guide in 
distinguishing between rupture of the 
anterior talofibular ligament and cal- 
caneofibular ligament or between the 
anterior talofibular ligament and the an- 
terior tibiofibular ligament.” 

Finally, with the use of a passive 
range of motion, one should try to assess 
joint instability. The anterior drawer 
test, if positive, is consistent with a tear 
of the anterior talofibular ligament and 
the anterior joint capsule.””*" The ante- 
rior drawer test is performed by placing 
the patient’s heel in the palm of the ex- 
aminer’s hand with the ankle at a 90° 
angle to the long axis of the leg, and the 
examiner gently, but firmly, moves the 
heel and foot forward (Fig 5). A positive 
sign is palpable and visible displace- 
ment of the foot more than 4 mm out of 
the mortise.” Asymmetry of anterior 
drawer test may be more useful than by 
using the 4-mm criterion. In the acute 
state, it is unlikely that the anterior 





Fig 6.—Talar tilt maneuver in which the heel is 
firmly adducted (arrow) and assessed for in- 
creased laxity or instability compared with the 
opposite side. 


drawer test will be positive because of 
edema and muscle spasm, even with a 
tear of the anterior talofibular ligament. 
In the series of Brostrom*" without the 
patients being under anesthesia, he was 
able to demonstrate a positive anterior 
drawer test sign in the acute phase in 
only 2 of 88 patients with documented 
tears of the anterior talofibular liga- 
ment. With the patients under anesthe- 
sia, all 88 patients had an anterior draw- 
er test sign. In the subacute or follow-up 
stage, the anterior drawer test will be 
more useful. Of note is: a positive anteri- 
or drawer test sign in an asymptomatic 
patient with no history of ankle trauma 
is not indicative of ankle instability.” 

The talar tilt is another maneuver to 
assess instability and involves adduc- 
tion of the heel. This maneuver is con- 
troversial as a tool to diagnose clinical 
instability, because in normal uninjured 
ankles, the degree of tilt can range from 
0° to 23°." It may be more useful in 
subjects with chronic ankle instability 
and recurrent ankle sprains. It is per- 
formed by firmly adducting the heel and 
assessing for increased laxity or insta- 
bility compared with the opposite side 
(Fig 6). 

GRADING CLINICAL INSTABILITY 
FOR INVERSION INJURIES IN 
SUBACUTE STAGE 

The clinical classification of injury se- 
verity is confusion, because there are 
several grading systems that vary 
based on the number of ligaments in- 
jured to the severity of the ligamentous 
injury.’ The following are guidelines for 
grading injuries to the lateral ligament 
complex: 

1. Mild, grade I—minimal functional 
loss, mild effusion, local tenderness, 
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and mild pain to stress testing. 

2. Moderate, grade II—moderate 
functional loss with difficulty with walk- 
ing and toe raising, diffuse tenderness, 
and moderate joint effusion. 

3. Severe, grade III —functional dis- 
ability with marked tenderness and 
large joint effusion, marked decreased 
range of motion, and requirement of 
crutches. 

It is likely that many patients with 
grade I injuries do not present to physi- 
cians as their symptoms are mild. They 
may present after some delay if symp- 
toms persist. Clinically, it is difficult to 
differentiate grade II or grade III liga- 
mentous injuries. Inherent in distin- 
guishing between grade II and grade 
III ligamentous injuries is the question: 
“What would you do differently?” An 
accepted approach is to treat all lateral 
ankle ligament injuries with early 
mobilization/air stirrup and not to do a 
primary repair on the first inversion in- 
jury."* If an obvious instability or de- 
formity is present, then surgery is 
indicated. 


RADIOLOGIC EVALUATION 
OF INSTABILITY 

The value of stress films in the diag- 
nosis of ankle instability is ques- 
tioned.’ Some have suggested that 
the degree of angulation of the talus in 
the mortise with stress is positively re- 
lated to the degree of clinical instability. 
Joint laxity, as assessed by a roentgeno- 
gram, is imprecise as there is a high 
variability among individuals.” Joint 
laxity is a poor predictor of either func- 
tional impairment or long-term degen- 
erative changes. Rubin and Witten” 
found that a talar tilt on the roentgeno- 
gram with stress testing ranged from 3° 
to 28° in patients without a history of 
ankle sprains. In patients with a history 
of ankle injuries (in that same study), 
the talar tilt ranged from 3° to 19°. In 59 
patients who had no history of ankle 
injuries, the difference between right 
and left ankles ranged from 3° to 19° in 
22% of the patients. The authors” con- 
cluded that a talar tilt angle less than 23° 
was not a reliable indication of ruptured 
lateral angle ligamentous structures. 
Also, in the acute injury period charac- 
terized by a muscle spasm and edema, a 
stress examination will be inconsistent 
unless it is done with the patient under 
local anesthesia. 
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Indications for a roentgenogram in- 
clude (1) a rapidly expanding hemar- 
throsis; (2) an obvious dislocation; (3) 
eversion injuries; (4) point tenderness 
along the talus, medial and lateral mal- 
leoli, fifth metatarsal, or the proximal 
fibula; and (5) an inability to bear weight 

The radiologic evaluation should in- 
clude anteroposterior, lateral, and mor- 
tise views. A roentgenogram may not 
be necessary in a patient with tender- 
ness and swelling confined to an area 
anterior and inferior to the lateral mal- 
leolus with a full range of motion who 
can walk with minimal discomfort. The 
threshold for roentgenographic exami- 
nation of children and adolescents with 
ankle injuries should be low because of 
potential epiphyseal injury. 


TREATMENT OF ROUTINE 
INVERSION SPRAINS 


In the treatment of routine inversion 
sprains, the goal of treatment is to limit 
disability. Successful treatment is not 
measured simply by the absence of pain 
but rather by a return of full range of 
motion, strength, and proprioception. 
The treatment consists of (1) an immedi- 
ate phase that is designed to limit the 
amount of swelling and to stabilize the 
joint, and yet to promote an early range 
of motion to prevent muscle atrophy, 
and (2) a rehabilitative phase that over- 
laps the immediate treatment phase. 


IMMEDIATE TREATMENT—EARLY 
MOBILIZATION/AIR STIRRUP 


Immediately following a musculo- 
skeletal injury, it is appropriate to apply 
treatment according to the RICE (rest, 
ice, compression, elevation) mnemonic. 


Rest 


Relative rest means the athlete can 
exercise as long as the pain and swelling 
are not worse during or within 24 hours 
of the exercise. Shortly after the injury, 
exercise would include walking or sim- 
ply weight bearing. If the patients can- 
not walk in a heel-toe gait without pain, 
crutches and instructions on appropri- 
ate use are required until they are able 
to walk without pain. 


Ice 


Ice should be applied directly to the 
ankle for 20 minutes at a time, every 2 
hours, if possible, during the first 1 to 2 
days. Icing for longer than 20 minutes 





Fig 7.—Air stirrup applied to the leg, allowing 
pain-free dorsiflexion and plantar flexion 
while stabilizing the ankle against accidental 
inversion or eversion. 


should be discouraged. The ice should 
be placed in a plastic bag that should be 
applied to the skin. The bag should not 
be placed in a towel and applied, as the 
towel will insulate the ankle and not 
promote cooling. Adding a small 
amount of water to the bag of ice may 
allow the ice bag to conform better to 
the contour of the ankle and promote 
better healing. Icing should continue 
until the swelling has stopped and can 
be applied until the swelling resolves. 


Compression 


Compression needs to be directed to 
keeping fluid out of the joint space. We 
apply a 0.625-em felt adhesive (cut in the 
shape of a horseshoe) along the medial 
and lateral joint line and apply an elastic 
tube stockinette distal and proximal to 
the ankle joint. An elastic wrap will do 
but is not optimal. The felt and tubing 
are removed for icing and then replaced 
by the patient. The tubing and horse- 
shoe pads are worn for the first 2 to 3 
days until the swelling has decreased. 
We then apply an air stirrup that allows 
pain-free dorsiflexion and plantar flex- 
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ion but stabilizes the ankle against acci- 
dental inversion or eversion (Fig 7). 
These items can be purchased through 
medical supply houses. The horseshoe- 
shaped pads are made by the staff. 


Elevation 


The leg should be propped up as much 
as possible until the swelling has 
stabilized. 

Those patients who have RICE treat- 
ment initiated within 36 hours have 
quicker rehabilitation than do people 
who wait longer than 36 hours.” 


SHOULD SPRAINS BE CASTED? 


For inversion ankle sprains not com- 
plicated by a fracture or a peroneal ten- 
don dislocation, casting is not indicated. 
Investigators have demonstrated no 
improvement for patients who were 
casted compared with those who had a 
wrap applied with early mobilization."*” 
Most inversion ankle injuries should be 
treated with strapping and early mobili- 
zation. We use commercially available 
air stirrups that effectively eliminate 
inversion and eversion, yet allow dorsi- 
flexion and plantar flexion.” For the un- 
usual patient who does not manage well 
with the treatment, casting for 10 to 14 
days may be a second option. We em- 
phasize, though, that casting has a limit- 
ed role in this setting. 


REHABILITATION 


By using the early mobilization pro- 
gram, the rehabilitation process begins 
immediately by limiting swelling and 
promoting a pain-free range of motion. 
As soon as possible, Achilles tendon 
stretches are initiated. After the swell- 
ing stabilizes (usually within 48 hours), 
the patient can improve the range of 
motion by drawing the alphabet with 
their foot while in warm water for 4 
minutes, followed by 1 minute in ice 
water, repeating this warm-cold cycle 
four times. This technique is called con- 
trast bathing. Once the patient can walk 
pain free, he/she starts toe and heel 
walking to strengthen the ankle plantar 
flexor and dorsiflexor muscle groups, 
respectively. Isometric ankle muscle 
strengthening can be initiated early in 
the rehabilitation, followed by more 
specific resistance exercise with large 
rubber bands or an isokinetic machine. 
The latter might be used in higher level 
athletes but is not needed for most rec- 
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reational athletes. To retrain kinesthet- 
ic function to the ankle, the patient bal- 
ances, pain free, on the injured foot for 
5 minutes with his/her eyes closed and 
then practices toe raises with the eyes 
closed while holding on to a stationary 
object for 2 to 3 minutes. Another way 
to improve kinesthetic sense is with a 
wobble board.” After the patient has 
achieved a 75% range of motion and 
strength, he/she starts a walk program 
throughout several days. If the patient 
is pain free, he/she can start running 
and cutting exercises at progressive 
sharper angles throughout several 
days, if the range of motion and 
strength continue to improve. If the pa- 
tient remains pain free, he/she can re- 
turn to activity. Athletes who have an- 
kle sprains are less likely to reinjure the 
ankle if they wear high-top shoes and 
tape the ankle.” 


CHRONIC ANKLE INSTABILITY 


Chronic ankle instability, in many 
cases, results from one of three factors, 
alone or in combination as follows: (1) a 
loss of range of motion, (2) a loss of 
muscle strength, (3) a loss of 
proprioception. *™” 

The above rehabilitation program is 
designed to avoid these causes of persis- 
tent ankle instability. If a patient per- 
sists with recurrent ankle sprains, then 
these three areas should be assessed 
clinically, and any deficiencies should be 
rehabilitated. If sprains or signs of in- 
stability continue despite a concerted 
rehabilitation program, then mechani- 
cal instability or internal derangement 
(chondral fracture) need to be ruled out 
and surgery considered. 


CONCLUSIONS 


This article has summarized acute an- 
kle injuries, potential complications, 
acute injury management, and rehabili- 
tation. The rehabilitation program is 
designed to avoid the leading reasons 
for ankle instability and allow the ath- 
lete to return to sports without restric- 
tions. Treatment of ankle sprains can be 
done successfully by the primary care 
physician with adequate sports medi- 
cine and/or adequate emergency room 
experience in the management of mus- 
culoskeletal injuries. 

The author thanks James Garrick, MD, and 
David Webb, MD, for their assistance in preparing 


the manuscript and Norma Womack for her techni- 
cal assistance. 
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Condylomata Acuminata in the Pediatric Population 


Alan S. Boyd, MD 


e The incidence of condylomata acu- 
minata infection has shown a steady in- 
crease for adults and children in recent 
years. With the discovery that the viral 
agents of this disease are potentially neo- 
plastic, a disorder that was once consid- 
ered a nuisance is now taking on new- 
found importance and concern. Further- 
more, the knowledge that these lesions 
are often sexually transmitted and the 
ever-increasing concern over child abuse 
have combined to make the recognition 
and treatment of this disease in the pediat- 
ric population of even greater signifi- 
cance. Depending on location, podophyl- 
lum resin (podophyllin) is the initial 
therapy of choice. Available studies indi- 
cate a cure rate ranging from 22% to 98% 
depending on location of the warts, fre- 
quency of treatment, patient compliance, 
and freshness of the podophyllum resin 
preparation. Cure rates of 91% to 97% 
have been reported with cryotherapy and 
laser photocoagulation. Eradication of the 
viral agent and long-term follow-up are 
important. 

(AJDC. 1990;144:817-824) 


ondylomata acuminata, or venereal 

warts, are variably sized, papilloma- 
tous growths predominantly confined to 
the anogenital region. They are caused 
by a double-stranded DNA virus, the 
human papillomavirus (HPV).’ Analy- 
sis of adult disease has shown HPV 
types 6 and 11 to be the most common 
cause of genital warts.’ Similar findings 
have been described in pediatric pa- 
tients.” 

Until recently, condylomata acumin- 
ata has been a disease largely confined 
to the adult population; however, in- 
creasing numbers of anogenital warts 
are being seen in children.** Multiple 
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explanations have been offered for this 
increase of childhood disease. Stumpf‘ 
postulated that the epidemic in the adult 
population may be responsible for the 
increase in pediatric cases as more fam- 
ily units now carry the infection thereby 
exposing greater numbers of children to 
the virus. Increased early sexual activi- 
ty may be expected to result in a greater 
frequency of genital warts in children as 
was the case in two patients described 
by Mininberg and Rudick.* Lynch’ pro- 
posed altered living conditions as being 
operative in the spread of this disease. 
He suggested that decreased numbers 
of children per family, per bedroom, and 
per bed prevented these individuals 
from frequent exposure to nongenital 
HPV infections and possible immuno- 
logic protection from subsequent en- 
counters with the viruses known to 
cause condylomata acuminata. Concern 
over possible sexual abuse and the long- 
term neoplastic potential of these le- 
sions has been a matter of increasing 
concern. 

An extensive search of the English 
literature was undertaken to find for 
well-documented cases of pediatric con- 
dylomata acuminata involving the geni- 
talia and/or perineum. Important infor- 
mation about the specific cases included 
age, sex, how the warts were acquired 
(was sexual abuse involved or suspect- 
ed?), areas of involvement, and thera- 
peutic interventions. Addressing at 
least four of these five variables was 
required for inclusion in this study. 
Long-term follow-up and race, where 
available, were also assessed. Table 1 
outlines these findings. 


CLINICAL FEATURES 


The lesions of condylomata acuminata 
most commonly appear as flesh-colored 
to purple papillomatous growths in the 
anogenital region (Figure). Lesions 
may be smooth, translucent, and almost 
vesiclelike.” Flat condylomata are seen 


on the cervix of adult women and are 
best appreciated with the aid of a colpo- 
scope, aceto-whitening, and cytologic 
studies.” To my knowledge, the pres- 
ence of this latter type has not been 
established in the pediatric age popu- 
lation. Giant, nodular lesions with 
a strawberrylike surface resembling 
Buschke-Léwenstein tumors may occa- 
sionally be seen in children.*” 

The anatomic distribution of disease 
in children may differ from that of 
adults. In male children 77% had per- 
ianal disease compared with 8% among 
adult men.” Men also display lesions on 
the frenulum, corona, and glans (52%), 
prepuce (33%), and penile shaft (18%),” 
whereas only 1 of the 31 male children 
included in this survey had evidence of 
penile shaft involvement. The percent- 
age of male children with urethral me- 
atus involvement, 16%, was less than 
that of adult men, 23%.” 

Analysis of female disease patterns 
shows fewer age-related differences. 
Adult women have anal disease and ure- 
thral involvement in 18% and 8% of 
cases, respectively.” Girls display le- 
sions in those areas 19% and 2% of the 
time. Labial involvement, however, is 
seen in greater than 30% of adult wom- 
en” but only in 16% of pediatric cases. 

The ages of the children in this survey 
(n= 74) ranged from birth” to 17 years” 
with an average of 5.50 years. Female 
subjects (43 [58%]) outnumbered male 
subjects (31 [42%]) almost 3 to 2. 
Whether this represents a predisposi- 
tion to infection in girls, skewed report- 
ing patterns, or a greater likelihood of 
sexual abuse in female subjects is un- 
known. With regard to race, the follow- 
ing information was available for sub- 
jects in this study: white, 16 (49%); 
black, 11 (83%); Indian, 5 (15%); and 
Puerto Rican, 1 (3%). 

There seems to be a tendency for per- 
ianal involvement in male children ex- 
posed to genital warts. This would not 


Condylomata Acuminata—Boyd 817 


6 y/FW 

4 y/F/B 

9 y/FIW 

18 mo/F/B 
14 y/F/B 

13 y/M/W 

9 y/F/B 

3 y/M/PR 

12 y/M/... 
12 y/M/... 
14 mo/W/... 
3 y/M/... 

16 mo/M/B 
Birth/M/W 

7 y/FIW 

9 y/FIW 

11 y/M/B 

3 y/FW 

6 y/FW 

5 y/FW 

5 y/F/W 

20 mo/M/. . . 
5 y/Fi/... 

10 y/F/... 

7 mo/M/. .. 
14 mo/F/W 
6 y/M/B 

21 mo/M/B 
11 y/FW 

30 mo/F/B 

5 y/F/B 

1 y/M/Indian 
18 mo/M/Indian 
8 mo/M/Indian 
18 mo/F/Indian 
12 y/F/Indian 
9 y/FIW 


be unexpected with sexual abuse in- 
volving the anus and rectum. However, 
only seven cases, 29%," involved 
known or suspected sexual abuse 
whereas 42% (10 cases) involved a 
household adult with condylomata acu- 
minata, "5222 including the child’s 
mother in 25% (six) of the pa- 
tients.” It is possible that the 
causal agents of venereal warts prefer- 
entially affect the perianal tissues. Ad- 
ditional support for the hypothesis of a 
“viral selectivity” comes from an infant 
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Periurethral 
Urethral meatus 
Periurethral 

Vulva 
Fourchette/labia 
Urethral meatus 
Periurethral 
Urethral meatus 
Urethral meatus 
Urethral meatus 
Perianal 

Perianal 

Perianal 

Perianal 

Labia, perineum 
Perianal 

Perianal 

Vaginal introitus 
Vaginal introitus 
Vaginal introitus 
Vulva 

Perianal 

Perineal 
Labia/perianal 
Perianal 
Perianal/perivaginal 
Genital/perianal/intrarectal 
Perianal/intrarectal 
Periurethral/perivaginal 
Periurethral 
Perineum/abia 
Perianal 

Perianal 

Perianal 

Perianal 

Vulva 

Vaginal vestibule 


Unknown 
Unknown 
Unknown 

Mo with CA 
NS 

Unknown 
Unknown 
Unknown 
Sexually active 
Sexually active 
Adults with CA 
Adults with CA 
Mo with CA 


Mo with CA; transplacental acquisition? 


Sexual abuse susp 
Sexual abuse susp 
Sexual abuse 
Unknown 
Unknown 
Unknown 

Mo/Fa with CA 

Mo with CA 

Sexual abuse 
Unknown 

Mo with CA 

Sexual abuse susp 
Sexual abuse susp 
Sexual abuse susp 
Unknown 

Mo with CA 

Sexual abuse 

Fa with CA 
Unknown 

Fa with CA 
Unknown 

Sexual abuse 
Unknown 


Electrocautery 
Surgical excision 
Podophyllum resin 
Surgical excision 
Surgical excision 


Surgery; podophyllum resin 
Podophyllum resin 
Surgery 

Surgical excision 
Surgical excision 

NS 

NS 

Surgical excision 
Fulguration; surgery 
Cryotherapy 
Electrosurgery 
Podophyllum resin 
Podophylium resin 
Surgery 

Surgery 

None 

None 

Surgery; electrocautery 
Surgery 

Surgery 
Electrocoagulation 
Surgery; fulguration 
Surgery 

Surgery 

Surgery 

NS 

Podophyllum resin 
Surgery; podophyllum resin 
Podophyllum resin 
Podophyllum resin 
Podophyllum resin 
Surgery; electrofulguration 





whose case was reported by Tang et al.” 
A male infant was born to a woman not- 
ed to have genital warts during her 
pregnancy. At delivery the child was 
found to have perianal warts. The au- 
thors proposed that the child had ac- 
quired the virus transplacentally or he- 
matogenously and that the perianal 
location represented a viral preference 
for that region rather than a coinciden- 
tal finding. The lack of penile disease in 
this population would suggest that the 
virus does not preferentially locate to 


(Continued on p 819.) 


this area in patients who are not sexual- 
ly active. 

The lesions of condylomata acuminata 
are generally without symptoms and 
are discovered incidentally by the par- 
ents or examining physician. When 
present, symptoms may include dys- 
uria, painful defecation, vaginal dis- 
charge, and vaginal and/or rectal bleed- 
ing. Trauma to adjacent skin or mucous 
membranes may result in spread to the 
traumatized area.” 

Sexual exposure to an individual with 
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Reference Area of Mode of 
Year No. Age/Sex/Race Involvement Acquisition Therapy 


17 y/F/... Perineal 


17 y/F/... 
16 y/F/... 
14 y/M/... 
9 y/M/.. . 
7 y/M/. . . 
4y/M/... 
4y/F/... 


3 y/F/... 
2 y/F/... 


2y/F/... 
16 mo/M/... 
6 mo/M/. . . 


1y/M/... 


10 mo/F/W 
7 yiFW 
8 y/F/W 
17 mo/M/.. . 
8 y/M/.. . 
Sy/F/... 


2 y/F/... 
8 y/F/... 
Sy/F/... 


3 y/F/... 

7 y/F/... 
12 y/M/... 
6 y/F/... 
18 mo/W/... 


30 mo/F/. . . 
18 mo/F/... 


30 mo/F/. . . 
9y/M/... 
Sy/F/... 

5 y/M/... 
4y/M/... 
30 mo/M/. . . 
17 mo/F/B 


Vulva, vagina, cervix 
Perianal 

Perianal 

Perianal 

Perianal 

Perianal 

Vulva, vagina 


Vulva, vagina, clitoris 
Vulva, vagina, clitoris 


Perianal, genital 
Perianal 
Penis, urethra 


Perianal 


Vulva, perianal 
Perineal 
Cervical 
Urethral meatus 
Perianal 

Labia 


Vulva 
Vaginal/periurethral 
Buttocks 


Labia, vagina, urethra 
Labia 

Perianal 

Labia 

Perianal 


Vulva, vagina 
Labia, anus, inguinal 


Perianal 
Perianal 
Perianal 
Perianal 
Perianal 


Perianal/inguinal/scrotal 


Anogenital 


Sexually active 
Sexually active 
Sexually active 
Unknown 

Sexual abuse susp 
Unknown 

Mo with CA 
Unknown 


Sexual abuse 
Sexual abuse 


Unknown 
Unknown 
Mo with CA 


Unknown 


Sexual abuse 
Sexual abuse susp 
Unknown 


Mo with abnormal result of Pap smear 


Sexual abuse susp 
Sexual abuse susp 


Mo/Fa with CA 
Sexual abuse susp 
GM with CA 


Mo with CA 
Unknown 
Sexual abuse 
Unknown 
Unknown 


Unknown 
Fa with CA 


Sexual abuse 
Sexual abuse 

Mo with CA 
Unknown 
Unknown 

Mo and Fa with CA 
Mo with CA 


Podophyllum resin; laser 
Laser 

Podophyllum resin; surgery 
Fulguration 

Fulguration 

Fulguration 

Fulguration 


Podophyllum resin; 
fulguration 


Podophyllum resin; laser 


Podophyllum resin; cautery, 
laser 


Podophyllum resin 
Fulguration; excision 


Podophyllum resin; 
fulguration 


Cryotherapy, 5% 
fluorouracil 


Laser 

Interferon 
Interferon 
Surgery 
Podophyllum resin 


Surgery; podophyllum 
resin; laser 


Podophyllum resin; surgery 
Fulguration; laser 


Cryotherapy; podophyllum 
resin; laser; 
trichloroacetic acid 


Electrofulguration 
Electrofulguration 
Electrofulguration 
Electrofulguration 


Podophyllum resin; 
electrofulguration 


Electrofulguration 


Podophyllum resin; 
fulguration 


Electrofulguration 
Electrofulguration 
Electrofulguration 
Surgery 
Podophyllum resin 
Cryotherapy 


Podophyllum resin; 
fluorouracil; interferon; 
electrocautery 





*NS indicates not stated; PR, Puerto Rican; Mo, mother; Fa, father; GM, grandmother; CA, condyloma acuminatum; and susp, suspected. 


genital warts will result in a cumulative 
infectivity rate of 64% in adults.” The 
infectivity rate among pediatric con- 
tacts is unknown. The incubation period 
for the virus is generally 2 to 3 months”; 
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however, incubation times are highly 
variable’ and periods up to 20 months 
have been described.” 

Transmission of the virus responsible 
for condylomata acuminata is believed 


to occur predominantly by one of three 
major mechanisms: (1) from an infected 
birth canal at the time of delivery; (2) by 
routine nonsexual familial contact; and 
(8) as a result of a sexual contact.” Addi- 
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Condylomata acuminata in a 9-month-old 
male infant. The lesions were believed to 
have been secondary to an infected birth 
canal. 


tional methods of acquisition include 
childhood sexual play and autoinocula- 
tion from another part of the body, most 
frequently via the hands.” Table 2 lists 
the various means by which children in 
this study were thought to have ac- 
quired their disease. 

The immune status of individuals ex- 
posed to HPV plays a significant role in 
the development of condylomata acu- 
minata and their resistance to therapy. 
Pregnancy, oral contraceptive adminis- 
tration, diabetes mellitus, or an inherit- 
ed atopic diathesis are all associated 
with some degree of immune suppres- 
sion and represent a potentially greater 
likelihood of disease expression.’ Di- 
minished humoral immunity does not 
seem to be as significant in the develop- 
ment of genital warts as does dimin- 
ished cell-mediated immunity.’ 
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Table 2.—Mode of Acquisition 


Mode No. (%) 
Sexual abuse 


















Unknown 27 (37) 
Infected mother* 14 (19) 
Infected household adultst 6 (8) 
Sexually active 5 (7) 
Mother with an abnormal 

result of Papanicolaou 


smear 


*Includes three patients (4%) where both parents 
were infected. 

tincludes infected fathers in three instances 
(4%). 


Table 3.—Clinical Lesions and 
Associated Human Papillomavirus 
(HPV) Types*** 


Clinical Lesions HPV Types 


Common warts 1,2,4,7 
Flat warts 3,10 
Palmar/plantar warts 1,2,4 
Condylomata 1,:2;6,10, 28, 
acuminata 16, 18 
Epidermodysplasia 3, 5, 8-10, 12, 14, 
verruciformis 15, 17, 19-25 
Bowen's lesions 5, 8, 16 
Butcher's warts 7 
Oral focal epithelial 13 
hyperplasia 
Buschke-Léwenstein 11 
tumors 





Forman and Prendiville” have re- 
cently described a 2!/2-year-old boy with 
widespread recalcitrant condylomata 
acuminata present since age 6 months 
The disease was believed to have been 
acquired at parturition. The child’s par- 
ents were later learned to be seroposi- 
tive for the human immunodeficiency 
virus (HIV) and subsequent examina- 
tion of the patient showed him to be 
HIV antibody positive as well. A similar 
child was also described by Laraque.” 
Matis et al” have also reported a signifi- 
cant increase in the incidence of genital 
warts among HIV-seropositive male 
homosexuals compared with those who 
were seronegative. 

Diagnosis of condylomata acuminata 
is rarely difficult. Skin-colored to ery- 
thematous papillomatous papules and 
exuberant growths over the genitoanal 
region in sexually active adults are char- 
acteristic findings. Lesions in children 
are not appreciably different (Figure). 
The use of a magnifying lens” and aceto- 
whitening may be required to visualize 


smaller lesions. Table 3 lists the differ- 
ent kinds of clinical lesions produced by 
various HPV types. 


NEOPLASTIC IMPLICATIONS 


The HPV has been associated with 
the development of carcinoma’; how- 
ever, a causative role remains to be 
proved.” DNA fragments of HPVs have 
been demonstrated by hybridization 
techniques to occur in various types of 
genital cancers“ and a statistical associ- 
ation exists between cervical HPV in- 
fection and cervical dysplasia.” Grune- 
baum et al” reported an association 
between cervical condylomata changes 
and cervical intraepithelial neoplasia in 
84% of patients. In 1953, Charlewood 
and Shippel described four cases of vul- 
var cancer that had been preceded by 
condylomata acuminata. Boutselis® re- 
ported the development of vulvar carci- 
noma in a 14-year-old female patient 
who had been afflicted with genital 
warts since infancy. 

Although a relationship clearly exists 
between HPV infection and neoplastic 
tissue changes, particularly of the cervi- 
cal epithelium, not all HPVs seem to 
be oncogenic. Human papillomavirus 
types 16, 18, and 31 seem to be most 
frequently found in frank carcinoma, **® 
while type 11, initially believed to have 
significant oncogenic potential,” is 
probably not associated with cancer.” 
Likewise, type 6 seems to be benign.“ It 
is not known if the HPV may be acting 
as an initiator, promoter, or both.’ 
Many questions remain to be answered 
regarding the relationship between 
these viruses and genital cancer.” For 
now, it is important to recognize the 
neoplastic potential of HPVs and to be 
aware of a potential link between HPVs 
and carcinoma. Appropriate review ar- 
ticles regarding the neoplastic aspects 
of these viruses have been pub- 
lished. #5 

Other than the report by Boutselis,* 
no additional evidence exists of malig- 
nant evolution of genital warts in chil- 
dren, although bowenoid papulosis with 
HPV type 16 in a 2-year-old boy has 
been described.” These viruses induce 
neoplastic changes in adults and there is 
no reason to believe they will not do 
likewise in children. Precise guidelines 
for long-term surveillance are lacking 
for the pediatric population. Recom- 
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mendations for adult women include 
frequent Papanicolaou smears and, if 
indicated, colposcopic examinations and 
biopsies of suspicious lesions.” Similar- 
ly, adult men warrant long-term obser- 
vation for continued disease with penile 
colposcopy and histologic analysis of 
warts with clinically dysplastic features 
or in those refractory to therapy. In the 
pediatric population, it is reasonable to 
assume that some of their lesions may 
also become malignant and that follow- 
up should approximate that for adult 
disease. 

Disease detection may be facilitated 
by aceto-whitening involving applica- 
tion of a 5% acetic acid solution to le- 
sional and perilesional skin for 5 to 10 
minutes. Infected tissue blanches in 
comparison with surrounding, normal 
skin. With perianal disease, acetic acid 
compresses left in place for 15 minutes 
are most effective.” 

In the near future HPV typing of gen- 
ital warts as an office procedure will 
become available in kit form. Potential- 
ly, this may help clinicians distinguish 
between HPV types associated with 
neoplasia and those more benign types. 
However, Tidy et al” showed that more 
than 80% of women with normal cyto- 
logic findings on cervical smear demon- 
strated evidence of HPV 16 infection by 
polymerase chain reaction. Further- 
more, there seems to be two different 
subtypes of HPV 16: HPV 16a (oncogen- 
ic) and HPVb (nononcogenic). It is 
doubtful that such screening kits will be 
able to distinguish between the two. 
Therefore, with respect to oncogenici- 
ty, clinical data will probably prove 
more important than screening patients 
by HPV type. 


ASPECTS OF SEXUAL ABUSE 


The presence of anogenital warts in 
children must always raise the question 
of possible sexual abuse.” It was recent- 
ly estimated that 40% to 80% of the 
cases of pediatric condylomata acumin- 
ata were attributable to noninnocent 
sexual encounters.” Other authors*”® 
consider the presence of venereal warts 
in prepubertal children to be “nearly 
always” secondary to sexual contact. 
Twenty (27%) of the 73 pediatric pa- 
tients whose cases are reported herein 
were victims or suspected victims of 
sexual abuse. Male subjects made up 
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42% of the patient population in this 
study and 35% of the cases of molesta- 
tion, 2"4"522 

If sexual abuse is strongly suspected, 
other evidence for sexually transmitted 
pathogens should be sought. The cur- 
rent Centers for Disease Control (At- 
lanta, Ga) guidelines for evaluation of 
sexually abused children include the fol- 
lowing: culture of the pharynx, rectum, 
and vagina for Neisseria gonorrhoeae 
and Chlamydia trachomatis, Gram’s 
staining of any discharge, culture of any 
lesions for herpes simplex, wet prepara- 
tion for trichomonads, serologic evalua- 
tion for syphilis and HIV, and collection 
of a serum sample for frozen storage.” 
Recent evidence describing HPV typ- 
ing in children? may help define a given 
adult as the likely perpetrator when 
sexual molestation is involved. An ade- 
quate oral examination should also be 
performed. 

Physicians should be alert for any ab- 
normal behaviors in children as these 
may indicate possible sexual abuse. 
Such children frequently experience 
sleep disorders, phobias, withdrawal, 
excessive compliance, attention-get- 
ting behavior, and new onset of enco- 
presis or enuresis.” “Compliant postur- 
ing” is a behavior in which a sexually 
abused child will assume a requested 
position and will remain still for a pro- 
longed period despite significant dis- 
comfort.” Families of children who have 
become victims of sexual abuse will also 
frequently have evidence of alcoholism, 
substance abuse, marital discord, un- 
employment, and a recent illness or 
death of a family member.” Schachner 
and Hankin” provide an excellent 
checklist of subjective and objective cri- 
teria to help clinicians decide if molesta- 
tion is likely to have occurred. 

When sexual abuse of a child is 
strongly suspected or confirmed, physi- 
cians in all 50 states are required by law 
to report such cases to the proper au- 
thorities. Informing the child’s caretak- 
ers of such a decision is mandatory. 


TREATMENT 
General Considerations 


Children are not always smaller ver- 
sions of adults. What constitutes appro- 
priate and effective therapy for patients 
older than 18 years may be inadequate 
or even detrimental in the pediatric pop- 


ulation. Location, severity, and histo- 
logic type of wart as well as the degree 
of potential discomfort must be 
considered. 

Adult family members with a history 
or recent occurrence of condylomata 
acuminata should be educated regard- 
ing transmission of the virus. Mothers 
who have delivered with genital lesions 
previously should be carefully exam- 
ined as should other children in the 
household.* The question of HIV testing 
may become an issue particularly if ei- 
ther parent is HIV positive or the pa- 
tient’s warts prove especially refrac- 
tory to therapy. 

Perianal or vulvar lesions may be 
associated with warts higher in the anal 
canal or vaginal/cervical sites. Evalua- 
tion and treatment of those areas are 
required before cure can be expected. ' 


Benign Neglect 


Warts may undergo spontaneous res- 
olution,’ but the frequency of this phe- 
nomenon is unknown. Studies of the 
natural history of condylomata acumin- 
ata have indicated that without treat- 
ment most lesions will regress within 3 
to 5 years, although other warts may 
remain for 10 to 15 years.” Given the 
proclivity for these children to become 
“anavailable for follow-up” and the neo- 
plastic potential of the causative virus- 
es, watchful waiting would appear to be 
inappropriate. 


Podophyllum Resin (Podophyllin) 


Podophyllum resin has been a first- 
line therapy in the treatment of venere- 
al warts for many years principally be- 
cause of its low cost, ease of application, 
and acceptable cure rate. The podophyl- 
lum resin is usually compounded in a5% 
to 25% solution in alcohol or benzoin and 
applied to lesions at intervals of once to 
twice a week. A similar compound, po- 
dophyllotoxin, has also been shown to 
be effective in treating venereal warts.” 
The potency of podophyllum resin di- 
minishes with storage and it should be 
replaced every 4 to 6 months. Storage at 
refrigerator temperature is recom- 
mended. It should be carefully applied 
to the wart with a cotton-tipped applica- 
tor and kept off the surrounding skin so 
far as possible. Podophyllum resin may 
be irritating and should be washed off 
with rubbing alcohol or soap and water 
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if the irritation becomes severe. On av- 
erage, this will occur within 4 to 6 hours. 
De Jong et al” have suggested using 
more dilute solutions for children. The 
more moist the wart, the more effective 
the podophyllum resin treatment. It is 
ineffective, for instance, on dry warts 
on the penile shaft. If used in infants it 
should be carefully confined to the warts 
and limited to small total areas. 

Podophyllum resin is a neurotoxin 
that has been associated with fatal sys- 
temic absorption and intrauterine 
death™ following its topical application. 
Therefore, care must be taken to avoid 
application of excessive amounts of the 
drug or its use over large surface areas. 
Improperly applied or removed, podo- 
phyllum resin may result in extensive 
sloughing and even widespread tissue 
necrosis. This medication should never 
be sent home with patients or parents. 

The efficacy of topical podophyllum 
resin treatment varies greatly in differ- 
ent studies. Simmons” found that only 
22% of 140 patients with condylomata 
acuminata were disease free after six 
weekly applications of the drug and few- 
er than half of patients treated with one 
or two applications were cured.” A criti- 
cal evaluation of this medication’s effica- 
cy in children is lacking. Stringel et al” 
treated 16 pediatric patients who had 
genital warts using podophyllum resin 
and noted 7 treatment failures. Podo- 
phyllum resin would appear to be a suit- 
able therapy in the children with limited 
disease and the appropriate social sup- 
port required for multiple visits and fol- 
low-up. 


Cryotherapy 


Liquid nitrogen is a common therapy 
for warts and is generally considered to 
be more effective than topical medica- 
tions” for skin and mucous membrane 
lesions.® The wart and 1 to 2 mm of 
adjacent skin should be frozen until 
white and kept frozen for about 5 to 10 
seconds.” Treatment may be repeated 
at 10- to 14-day intervals if necessary. It 
is moderately painful and produces a 
superficial ulceration or blister.“ For 
patients with limited disease, however, 
asingle treatment is often curative. 


Surgery 


Surgical removal of genital warts has 
been used in children with some suc- 
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cess. Six patients have been described 
who were “cured” of their disease using 
a surgical approach.***"*""* Follow-up 
in these patients ranged from 6 months’ 
to 14 years. This mode of treatment 
offers the advantage of specimen re- 
trieval for histopathologic analysis’ and 
usefulness in oral disease.” Local anes- 
thesia is used for limited disease and 
general anesthesia is used for wide- 
spread involvement. The foreskin is be- 
lieved to be a potential source of recur- 
rent disease and circumcision may be of 
significant benefit to the patient.” Sur- 
gical intervention should probably be 
recommended only as a treatment of 
last recourse. 


Physical Destruction 


Electrofulguration may be used in 
podophyllum resin failures” and in- 
traurethral disease. Oral lesions have 
also been treated with this modality. 
Local anesthesia is required, making 
the use of electrofulguration more com- 
plicated in younger children with nu- 
merous warts. Experience with the use 
of this method in the pediatric popula- 
tion is limited. Two patients so treated 
and followed up demonstrated recur- 
rent disease.” Stringel and coworkers” 
described successful therapy in 8 of 
their 16 patients. 

Carbon dioxide laser treatment has 
been used but healing may be slow” and 
the cure rates are comparable to other 
modalities.” Single treatment cures are 
possible*”* and because the laser is ca- 
pable of tissue vaporization, minimal 
constrictive scarring takes place with 
urethral lesions.” Garden et al” have 
reported intact HPV DNA in the vapor 
of laser-treated verrucae. This would 
suggest the need for the use of appropri- 
ate exhaust and ventilation systems 
when treating condyloma acuminatum 
with lasers. 


Immunotherapy 


In 1977, Abcarian and Sharon” pre- 
pared an autogenous condyloma vaccine 


‘from homogenized wart tissue and in- 


jected it into 70 adults with anal disease. 
They described “excellent” results in 
greater than 80% of treated patients. 
Malison et al,“ however, found no signif- 
icant difference between placebo-treat- 
ed and vaccine-treated patients with 


condylomata. Other investigators** 


have expressed concern over the admin- 
istration of potentially oncogenic intact 
viruses, making this method of therapy 
not generally accepted. Recombinant 
viral DNA techniques may make possi- 
ble effective immunization using small- 
er, noninfectious components of the 
virion. 

Contact immunotherapy for condylo- 
mata acuminata using dinitrochloroben- 
zene” and diphenyleyclopropenone” has 
been used in children and adults with 
good results primarily for nongenital 
verrucae vulgaris. There is little or no 
experience with the use of these medica- 
tions for condylomata acuminata in chil- 
dren; however, there is no reason to 
expect that it would not be as effective 
as other methods. Dunagin and Milli- 
kan” and Naylor et al” provide excellent 
descriptions outlining therapy initia- 
tion. Immunopotentiating agents such 
as levamisole hydrochloride” and ino- 
sine pranobex (Isoprinosine)™ have 
shown some success in the treatment of 
adult disease. 


Controversial Methods 


Interferon beta” and interferon alfa- 
2” have been used intralesionally with 
good results. Common side effects con- 
sist of flulike symptoms. To my knowl- 
edge, treatment in children has not been 
attempted. Intralesional bleomycin sul- 
fate is effective in the therapy of verru- 
ca vulgaris but its use in genital warts 
has been limited. Figueroa and Gen- 
naro” have claimed a 70% success rate in 
the treatment of anal warts. Radiother- 
apy has also been used. Danoff et al” 
gave 20 Gy in eight treatments on alter- 
nate days for extensive condylomata 
acuminata. Superficial roentgeno- 
graphic therapy should, however, be 
used only as a last resort, especially in 
the genital area of children (or adults). 
Systemic antiviral chemotherapeutic 
agents and retinoids are also being in- 
vestigated.” 


Miscellaneous 


Additional topical medications are 
frequently used in the therapy of condy- 
lomata acuminata. Trichloroacetic acid 
and bichloroacetic acid are used similar- 
ly to podophyllum resin. An 80% solu- 
tion is applied to the lesion with a cotton 
swab several times per week. These 
substances are caustic” and frequently 
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result in a painful burning sensation 
that lasts 15 to 30 minutes.’ While the 
medication does not have to be washed 
off within a specific time, care should be 
taken to see that normal skin is avoided. 
Solcoderm, a mixture of lactic, acetic, 
and oxalic acid in nitric acid, has also 
been shown to be effective in the topical 
therapy of genital warts.” These drugs’ 
usefulness in children would seem 
limited. 

Fluorouracil, a fluorinated pyrimi- 
dine analogue, may be applied topically 
in a 1% solution of 70% alcohol.* Its 
efficacy seems to be roughly equivalent 
to that of podophyllum resin” and it is 
used frequently for genital disease that 
has not responded to podophyllum resin 
therapy.” The solution is applied twice 
daily with a cotton-tipped applicator for 
several weeks. The predominant draw- 
backs to its use are the necessary ex- 
tended treatment times and the associ- 
ated discomfort.’ 

Topical application of 0.7% canthari- 
din in acetone and collodion to lesions on 
glabrous skin may also be helpful. A thin 
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layer is applied with a cotton-tipped ap- 
plicator at the office visit and the child is 
allowed to return home. Care should be 
taken to see that the medication does 
not come into contact with normal-ap- 
pearing skin either primarily or 
secondarily. 


Prognosis 


A critical analysis of the various ther- 
apies for pediatric condyloma acumina- 
tum is difficult because long-term fol- 
low-up is lacking in most studies. 
Several case reports describe treat- 
ment failures with surgery,”*"” cryo- 
therapy,” podophyllum resin,” 
electrofulguration,*®” and carbon diox- 
ide laser.” 

Which therapeutic option is most effi- 
cacious in children is unknown nor is it 
clear what prognostic significance any 
recurrent disease carries. Recurrences 
may be secondary to HPV autoinocula- 
tion from inadequately treated lesions’ 
or the appearance of subclinical foci of 
infection. Additionally, new lesions may 
represent reinfection and possible con- 
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Histidine-Rich Glycoprotein and Plasminogen Plasma Levels 
in Term and Preterm Newborns 


James J. Corrigan, Jr, MD, Monette A. Jeter, PhD 


e The newborn’s fibrinolytic system is 
not the same as that in the adult. Hypo- 
plasminogenemia with normal (adult) lev- 
els of a,-plasmin inhibitor and plasmino- 
gen activator inhibitor are characteristic 
of the newborn’s lytic system. This combi- 
nation suggests that the newborn may 
have an impaired lytic system that may 
explain, in part, the thrombotic events that 
are frequently observed. Histidine-rich 
glycoprotein (HRG), another fibrinolytic 
inhibitor, retards fibrinolysis by interfer- 
ing with plasminogen’s binding to fibrin. 
Levels of HRG have been reported to be 
reduced in term newborns. This finding 
has not been studied recently and to our 
knowledge, there are no reports of HRG 
levels in premature infants. The purpose 
of this study was to measure the plasma 
levels of HRG and plasminogen in three 
groups of patients: normal adults (n = 48), 
normal term newborns (n= 43), and nor- 
mal premature newborns (n = 18). The pro- 
tein levels were determined by electroim- 
munoassay. Cross-immunoelectrophore- 
sis was also performed for HRG. Cord 
blood was employed for obtaining new- 
born citrated plasma. The newborns had 
significantly lower plasminogen and HRG 
levels when compared with those of the 
adults. Also, the HRG levels of the prema- 
ture newborns were lower than those of 
the term newborns. In conclusion, the 
newborns had lower levels of HRG than 
adults, with premature newborns having 
the lowest levels. This may allow for more 
plasminogen to be available for fibrin 
binding even though newborns have 
hypoplasminogenemia. 

(AJDC. 1990;144:825-828) 


istidine-rich glycoprotein (HRG) is 
a plasma a,-glycoprotein discov- 
ered in 1972 whose biologic function is 
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unclear. However, recent studies sug- 
gest that HRG is an inhibitor in the 
fibrinolytic mechanism by acting to in- 
terfere with plasminogen binding to fi- 
brin.™* Under normal physiologic condi- 
tions, about 50% of the plasminogen 
circulates as a reversible complex with 
HRG thereby reducing the effective 
plasminogen concentration and thus 
producing an antifibrinolytic effect." 

Reports by Heimburger et al’ in 1972 
and Morgan et al’ in 1978 indicated that 
the neonatal serum concentration of 
HRG was about 20% to 30% of that of 
the adult. To our knowledge, there are 
no reports on HRG levels in premature 
newborns or on comparisons between 
plasminogen and HRG concentrations 
in the newborn. It is known that the 
fibrinolytic system of the newborn is not 
the same as that of the older child or 
adult.’ The plasminogen level is re- 
duced, whereas the naturally occurring 
inhibitors (a,-antiplasmin and plasmino- 
gen activator inhibitor) are at levels re- 
ported for adult plasma.*” This com- 
bination (hypoplasminogenemia with 
normal inhibitor levels) has been used to 
explain, in part, the thrombotic tenden- 
cy in the newborn. Decreased HRG lev- 
els, however, would be an advantage for 
the newborn and could help counterbal- 
ance the hypofibrinolytic state. 

In this study, we measured HRG and 
plasminogen concentration in plasma 
samples from normal term and preterm 
newborns. The newborns’ levels for 
both proteins were significantly lower 
than the levels for adults. The preterm 
newborn showed the lowest levels. 
However, the data suggest that propor- 
tionately more plasminogen is available 
in the newborn than in the adult for 
fibrinolysis. 


PATIENTS AND METHODS 


Blood samples were obtained by venipunc- 
ture from 48 adults and from cord blood of 43 


normal term newborns and 18 normal pre- 
term newborns (<37 weeks’ gestational 
age). Nine volumes of whole blood were anti- 
coagulated with 1 vol of 0.1 mol/L of sodium 
citrate. The samples were centrifuged for 20 
minutes at 1500g, at 4°C, and the platelet- 
poor plasma was removed and frozen until 
assayed. ™™” 

The plasminogen and HRG protein levels 
were measured by electroimmunoassay us- 
ing the method of Laurell.” Antihuman plas- 
minogen antibody was produced in rabbits 
and antihuman HRG antibody was produced 
in goats. Purified human plasminogen 
(h-glu-plasminogen; American Diagnostica, 
Greenwich, Conn) and HRG (Calbiochem, 
San Diego, Calif) were used for construction 
of the standard curves (concentration rang- 
ing from 0.010 to 0.200 g/L). Electroimmu- 
noassay to produce rockets was done using 
the appropriate antibody in 1.2% agarose 
gel. The electrophoresis was run in one direc- 
tion, at 4°C, for 16 hours using 50 V. The 
height of the rocket is proportional to the 
protein concentration of the sample. For 
crossed immunoelectrophoresis, the plasma 
sample was applied to a 1.0% agarose gel (not 
containing antibody) and the electrophoresis 
was run at 4°C for 2 to 3 hours at 100 to 120 V 
inone direction. Then, it was run at 4°C for 24 
hours in 1% agarose containing the HRG 
antibody in the second (perpendicular) direc- 
tion using 30 to 40 V. Using normal adult 
plasma, the interassay and intra-assay coef- 
ficients of variation were 6% to 7% for the 
electroimmunoassay method. The results 
are shown in grams per liter as means, SDs, 
and ranges. Statistical analysis among 
groups was done using a t test for unpaired 
groups. P < .05 was considered a significant 
change. The study was approved by the In- 
stitutional Review Board of the University of 
Arizona, Tucson. 


RESULTS 


The plasma concentrations of HRG 
and plasminogen in normal adults, term 
newborns, and preterm newborns are 
shown in Table 1. The HRG concentra- 
tion was very low in the newborns, be- 
ing 14% of the adult level for the term 
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pire 


HRG, g/L 
Mean 


0.086 
SD 0.019 
Range 0.05-0.14 


Plasminogen, g/L 
Mean 0.123 


SD 0.017 


Range 0.095-0.16 





x Adults j Term Newborns Preterm Newborns | 
(N=48) (N= 43) (N= 18) 


0.012* 
0.003 
0,005-0.020 


0.006*t 
0.003 
0.0014-0.020 


0.035* 
0.006 
0.024-0.048 


0.025*+ 
0.005 
0.014-0.034 


*Difference between adult and term or preterm plasminogen and HRG concentrations, P<.001. 
+Difference between term and preterm plasminogen and HRG concentration, P<.001. 


HRG, g/L 
Mean 


Range 


Plasminogen, g/L 
Mean 


Range 


HRG-free plasminogen, %t 
Mean 32 


Range 


0.10-0.16 


Preterm Newborns 
(N=18) 


Term Newborns 
(N=43) 
0.006 


0.005-0.020 0.0014-0.020 


0.025 
0.014-0.034 


0.035 
0.024-0.048 


66 76 
44-84 





*Measurements were performed on paired plasma samples. 


+1 —(HRG/Plg) x 100. 


newborns and only 7% of the adult level 
for the preterm neonate. In addition, 
the preterm neonate’s plasma contained 
only 50% of the term newborn’s HRG. 
The plasminogen concentration was re- 
duced likewise; the term newborn’s lev- 
el was 28% and the preterm neonate’s 
level was 20% of the adult level. The 
difference between the term newborn's 
plasminogen concentration (0.035 g/L) 
and the preterm neonate’s plasminogen 
concentration (0.025 g/L) was signifi- 
cant. By using a ratio of HRG to plas- 
minogen concentrations, it was noted 
~ that the term and preterm newborns 
had more plasminogen (1 to 2.9 for term 
and 1 to 4.2 for preterm neonates) than 
HRG when compared with the adult (1 
to 1.4). Thus, more plasminogen ap- 
pears to be available in the newborns. 
Paired plasma samples from all of the 
newborns and from 16 normal adults 
were used to calculate a theoretical 
“HRG-free plasminogen” content of the 
patients.” Assuming the proteins that 
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bind plasminogen,” excluding HRG, 
are at the same level in both the adult 
and newborn plasma, then the percent 
of HRG-free plasminogen can be calcu- 
lated from the following formula: 
1.0-—(HRG/Plg) x 100 (or, alternative- 
ly, [((Plg-—HRG)/Plg] x 100). The re- 
sults for these calculations are shown in 
Table 2 and Fig 1. The adult HRG-free 
plasminogen level was 32%, whereas 
the newborn (term and preterm) levels 
were significantly higher at 66% and 
76%, respectively (P<.001). Figure 1 
shows the individual data points, 
means, and ranges for these three 
groups of patients. 

Crossed immunoelectrophoresis was 
used to compare the adult and term 
newborn’s HRG protein levels. Pooled 
plasma was used and the results are 
illustrated in Fig 2. The patterns appear 
similar except that the adult HRG pat- 
tern shows more protein and an earlier 
detection at the well than the newborn's 
HRG pattern. 


100 


90 
: i 


Percent of HRG-Free Plasminogen 
({1.0 —[HRG(g/L)/Plg(g/L)]} x 100) 


Adult Term Preterm 


Mean and Range 


Fig 1.—Percent of histidine-rich glycoprotein 
(HRG)-free plasminogen in adults and term 
and preterm newborn patients. 


COMMENT 


Thrombotic events in the newborn 
are common, slow to resolve spontane- 
ously, and unpredictably responsive to 
the use of thrombolytic drugs.’ The 
available data suggest that the major 
defect in the fibrinolytic system is a re- 
duction in plasminogen and, perhaps, in 
plasminogen binding to fibrin.”* Plas- 
minogen is a glycoprotein, synthesized 
in the liver, and has a biologic half-life 
of 2.2 days. In the adult patient plasmin- 
ogen binds to fibrin and is quickly con- 
verted to plasmin (the lytic enzyme) by 
plasminogen activators (such as tis- 
sue-type plasminogen activator and 
urinary-type plasminogen activator).** 
This activated system is balanced by 
HRG and a,-antiplasmin (which inter- 
fere with plasminogen binding and will 
neutralize free plasmin) and plasmino- 
gen activator inhibitor (which binds nat- 
ural plasminogen activators). Our 
study and the data from other reports 
reveal that the newborn's lytic system is 
different in that the levels of zymogen, 
plasminogen, and the inhibitor, HRG, 
are reduced but that the more potent 
inhibitors (plasminogen activator inhib- 
itor and a,-antiplasmin) are at levels 
that are similar to the adult.*” The 
plasminogen concentration needed for 
an adequate fibrinolytic response to fi- 
brin clot formation is not known. How- 
ever, congenital and acquired plasmino- 
gen deficiencies have been reported to 
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Fig 2.—Crossed-immunoelectrophoresis of histidine-rich glycoprotein (HRG). Well 1 indicates 
purified HRG; well 2, adult plasma; well 3, term newborn plasma; and well 4, adult plus newborn 


plasma. 


be associated with thromboembolic dis- 
ease." The plasminogen levels in these 
patients were similar to those observed 
in our normal newborns. 

Histidine-rich glycoprotein has two 
recently described functions that may 
be of physiologic importance. The pro- 
tein acts as a reversible inhibitor of plas- 
minogen binding to fibrin, and it inhibits 
heparin’s anticoagulant property. +" 
Therefore, increased HRG levels could 
favor thrombosis whereas decreased 
amounts may prevent thrombosis by in- 
hibiting clot formation and facilitating 
fibrin clot removal.” The site of synthe- 
sis of HRG is not known but may be the 
liver."* A small amount of HRG is 
found in platelets.” Our study suggests 
that HRG may be one of the “develop- 
mental proteins” (such as prothrombin, 
plasminogen, and haptoglobin) since the 
term newborn’s level was lower than 
the adult’s level and the preterm new- 
born’s HRG content was lower than 
the term neonates HRG content. 
Decreased HRG levels have been re- 
ported by other investigators in pa- 
tients with liver disease or sepsis, in 
pregnancy, with oral contraceptive use, 
and following administration of aspara- 
ginas 2, 615,21-25 

The plasma concentration of HRG ob- 
served in our adult controls was similar 
to the serum levels reported by other 
investigators."°* In vitro experiments 


1. Lijnen HR, Hoylaerts M, Collen D. Isolation 
and characterization of a human plasma protein 
with affinity for the lysine binding sites in plasmino- 
gen: role in the regulation of fibrinolysis and identi- 
fication as histidine-rich glycoprotein. J Biol Chem. 
1980;255:10214-10222. 

2. Ichinose A, Mimuro J, Koide T, Aoki N. Histi- 
dine-rich glycoprotein and a, plasmin inhibitor of 
plasminogen binding to fibrin. Thromb Res. 
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using purified adult HRG and plasmino- 
gen suggest that about 50% of plasmino- 
gen is in a reversible complex with 
HRG, thus reducing the “effective” 
plasminogen concentration.’ Whether 
this relationship between HRG and 
plasminogen exists in vivo has yet to 
be determined. Furthermore, to our 
knowledge, no studies have been pub- 
lished that show that a newborn’s HRG 
acts in a way that is similar to that of the 
adults HRG. Plasminogen concentra- 
tion, as determined in this study by im- 
munoassay, reflects free and bound 
plasminogen. Plasminogen is bound by 
HRG and other proteins (such as a,- 
antiplasmin). By using the HRG-free 
fraction, the available plasminogen 
was estimated. In the adult, if 382% of 
the total plasminogen concentration 
(0.123 g/L) is “HRG free,” this would 
represent 0.039 g/L of plasminogen. 
For the term newborn it would be 0.023 
g/L (66% of 0.035) and in the preterm 
neonate it would be 0.019 g/L (76% of 
0.025). Thus, the term newborn has 59% 
of the available adult plasminogen con- 
centration ([0.023/0.039] x 100), and the 
preterm newborn has 48%. Although 
the available plasminogen concentra- 
tion was proportionately more than that 
of the adult plasma level, the resulting 
plasminogen concentration was still less 
than that of the adult. Thus, the new- 
born not only has significant hypoplas- 
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minogenemia but probably has inhibi- 
tion of fibrin binding even though the 
HRG level is considerably lower. The 
newborn’s HRG level appeared to be- 
have in the same manner as the adult’s 
level when observed in the cross-immu- 
noelectrophoresis experiment except 
that the adult level showed more pro- 
tein at the well (slower moving). Wheth- 
er this difference was due to a different 
size or electrically charged protein can- 
not be determined. Another possibility 
is that the adult may have more plas- 
minogen-HRG complexes, which would 
correspond with the slower pattern at 
the well.” 

The estimation of free plasminogen 
concentration is only speculative, espe- 
cially for the newborn. We know of no 
reports that have studied the binding 
characteristics of newborn HRG with 
plasminogen or of newborn/fetal plas- 
minogen to fetal fibrin. It is known that 
a,-antiplasmin has a higher affinity than 
HRG to plasminogen when we use plas- 
minogen from the plasma of adults. It is 
not known if this same affinity applies to 
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tein levels are reduced in the plasma of 
normal term and preterm newborns. 
What physiologic significance this has 
for the newborn is yet to be determined. 
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Asthma is more than just a series 
of symptomatic episodes. In fact, 
asthma is a four-part cycle... 
starting with the early response of 
bronchospasm, followed by bron- 
chial inflammation, a late response, 
and bronchial hyperreactivity 
(which increases the likelihood of 
another episode). Only INTAL® acts 
on all four of these processes. 

Prescribed as foundation therapy, 
INTAL improves pulmonary function 
and reduces asthma severity over 
time,’ while providing safety in both 
children and adults. 
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Symptomatic therapy—bron:- | 
chodilators—acts only against the A 
early response of bronchospasm. S 
By combining symptomatic and a 
foundation therapy, the four-part ; 4 
cycle of asthma is broken, and | 
patients receive both immediate % 
relief and long-term improvement. = 

INTAL is available in three con- = 
venient dosage forms, tomeetthe = 
variety of patients’ needs. d 
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DESCRIPTION: INTAL Inhaler (cromolyn sodium inhalation aerosol) is a metered dose aerosol unit for oral inhala- 
tion containing micronized cromolyn sodium, sorbitan trioleate with dichlorotetrafluoroethane and dichlorodifluoro- 
methane as propellants. Each metered spray delivers to the patient approximately 800 mcg of cromolyn sodium 
Each 8.19 canister delivers at least 112 metered sprays (56 doses); each 14.2g canister delivers at least 200 metered 
sprays (100 doses), 


INDICATIONS AND USAGE: INTAL Inhaler is a prophylactic agent indicated in the management of patients with 
bronchial asthma. 


CONTRAINDICATIONS: INTAL Inhaler is contraindicated in those patients who have shown hypersensitivity to 
cromolyn sodium or other components. 


WARNINGS: INTAL Inhaler has no role in the treatment of an acute attack of asthma, especially status asthmati- 

cus. Severe anaphylactic reactions can occur after cromolyn sodium administration. The recommended dosage 

should be decreased in patients with decreased renal or hepatic function. INTAL Inhaler should be discontinued 

if the = develops eosinophilic pneumonia ir apo infiltrates with eosinophilia). Because of the 

propel ants in this preparation, it should be used with caution in patients with coronary artery disease or a 
istory of cardiac arrhythmias. 


PRECAUTIONS: General: In view of the biliary and renal routes of excretion for cromolyn sodium, consideration 
should be given to decreasing the dosage or discontinuing the administration of the drug in patients with impaired 
renal or hepatic function. 

Occasionally, patients may experience cough and/or bronchospasm following cromolyn sodium inhalation. At 
times, patients who develop bronchospasm may not be able to continue administration despite prior bronchodilator 
administration. Rarely, very severe bronchospasm has been encountered. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Long term studies in mice (12 months intraperitoneal 
treatment followed by 6 months observation), hamsters (12 months intraperitoneal treatment followed by 12 months 
observation), and rats (18 months subcutaneous treatment) showed no neoplastic effect of cromolyn sodium. 

No evidence of chromosomal damage or cytotoxicity was obtained in various ragos studies. 

No evidence of impaired fertility was shown in laboratory animal reproduction studies. 


Pregnancy: Pregnancy Category B. Reproduction studies with cromolyn sodium administered parenterally to preg- 
nant mice, rats, and rabbits in doses up to 338 times the human clinical doses produced no evidence of fetal 
malformations. Adverse fetal effects (increased resorptions and decreased fetal weight) were noted only at the very 
high parenteral doses that produced maternal toxicity. There are, however, no adequate and well-controlled studies 
in pregnant women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 


Drug Interaction During Pregnancy: Cromolyn sodium and isoproterenol were studied following subcutaneous 
injections in pregnant mice. Cromolyn sodium alone in doses of 60 to 540 mg/kg (38 to 338 times the human dose) 
did not cause significant increases in resorptions or major malformations. Isoproterenol alone at a dose of 2.7 mg/ 
kg (90 times the human dose) increased both resorptions and malformations. The addition of cromolyn sodium (338 
times the human dose) to isoproterenol (90 times the human dose) appears to have increased the incidence of both 
fesorptions and malformations. 


— Mothers: It is not known whether this drug is excreted in human milk, therefore, caution should be exercised 
when INTAL Inhaler is administered to a nursing woman and the attending physician must make a benefit/risk 
assessment in regard to its use in this situation. 


Pediatric Use: Safety and effectiveness in children below the age of 5 years have not been established. For young 
children unable to utilize the Inhaler, INTAL Nebulizer Solution (cromolyn sodium inhalation, USP) is recommended 
Because of the possibility that adverse effects of this drug could become apparent only after many years, a benefit/ 
risk consideration of the long-term use of INTAL Inhaler is particularly important in pediatric patients, 


ADVERSE REACTIONS: In controlled clinical studies of INTAL Inhaler, the most frequently reported adverse reac- 
tions attributed to cromolyn sodium treatment were: throat irritation or dryness, bad taste, cough, wheeze, nausea. 

The most frequently reported adverse reactions attributed to other forms of cromolyn sodium (on the basis of 
reoccurrence following readministration) involve the respiratory tract and are: bronchospasm [sometimes severe, 
associated with a precipitous fall in pulmonary function (FEV,)], cough, laryngeal edema (rare), nasal congestion 
(sometimes severe), pharyngeal irritation and wheezing. 

Adverse reactions which occur infrequently and are associated with administration of the drug are: anaphylaxis, 
angioedema, dizziness, dysuria and urinary ere joint swelling and pain, lacrimation, nausea and headache, 
rash, swollen parotid gland, urticaria, pulmonary infiltrates with eosinophilia, substernal burning, and myopathy. 

The following adverse reactions have been reported as rare events and it is unclear whether they are attributable to 
the drug: anemia, exfoliative dermatitis, hemoptysis, hoarseness, myalgia, nephrosis, periarteritic vasculitis, 
pericarditis, peripheral neuritis, photodermatitis, sneezing, drowsiness, nasal itching, nasal bleeding, nasal burn- 
ing, serum sickness, stomach ache, polymyositis, vertigo, and liver disease. 


OVERDOSAGE: No action other than medical observation should be necessary. 


DOSAGE AND ADMINISTRATION: For management of bronchial asthma in adults and children (5 years of age and 
over) who are re to use the Inhaler, the usual starting dosage is two metered sprays inhaled four times daily at 
regular intervals. 

atients with chronic asthma should be advised that the effect of INTAL Inhaler ey | is dependent upon its 
administration at regular intervals, as directed. INTAL Inhaler should be introduced into the patient's therapeutic 
apma mer the acute episode has been controlled, the airway has been cleared and the patient is able to inhale 
adequately. 

For the prevention of acute bronchospasm which follows exercise, exposure to cold dry air or environmental 

agents, the usual dose is the inhalation of two metered dose sprays shortly, i.e., 10-15 minutes but not more than 60 
minutes, before exposure to the precipitating factor. 
INTAL INHALER THERAPY IN RELATION TO OTHER TREATMENTS FOR ASTHMA: Non-steroidal agents: INTAL 
Inhaler should be added to the patient's existing treatment regimen (e.g., bronchodilators). When a clinical response 
toINTAL Inhaler is evident, usually within two to four weeks, and if the asthma is under good control, an attempt may 
be made to decrease concomitant medication usage gradually. 

Corticosteroids: In patients chronically receiving corticosteroids for the management of bronchial asthma, the 
dosage should be maintained following the introduction of INTAL Inhaler. If the patient improves, an attempt to 
decrease corticosteroids should be made. 

Itis patery important that great care be exercised if for any reason cromolyn sodium is withdrawn in cases 
where its use has permitted a reduction in the maintenance dose of corticosteroids. 
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BABIES 


Having a baby is a time to take 
special care of yourself. When 
you're pregnant, everything 
you eat and drink affects the 
child you are carrying. 


Drinking beer, wine or liquor 
may hurt your baby. Heavy 
drinking can result in serious 
permanent mental and physical 
birth defects. 


Alcohol is not something to be 
taken lightly during pregnancy. 
For baby’s sake... and 

yours. . .the safest choice is 
not to drink during pregnancy. 


For more information, write the 
National Clearinghouse for 
Alcohol Information, Box 2345, 
Rockville, MD 20852. 
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Acute Rheumatic Polyarthritis 


The Duration of Secondary Prophylaxis 


Hasan A. Majeed, FRCPI, DCh; Faisal A. Khuffash, MRCP, DCh; Sudhair Bhatnagar, MRCP; 
Suhair Farwana, MBBCh, MS; Abdul R. Yusuf, FRCP; Abdul M. Yousof, FRCP 


e Antistreptococcal prophylaxis was 
discontinued ina group of 44 children who 
had acute rheumatic polyarthritis with no 
carditis or chorea during the initial attack 
and who had completed a mean period of 5 
years of secondary prophylaxis and free- 
dom from recurrences. Patients were then 
followed up for a mean period of 5 years 
(an observation period of 216 patient- 
years). Recurrence of disease occurred in 
3 patients, with a recurrence rate of 1.4 per 
100 patient-years. There was no evidence 
of carditis during these recurrences and 
all patients remained free of rheumatic 
heart disease 10 years after the initial at- 
tack. These data demonstrate the relative 
safety with which continuous antistrepto- 
coccal prophylaxis can be discontinued in 
aselected group of children with rheumat- 
ic fever. 

(AJDC. 1990;144:831-833) 


he question of how long secondary 

prophylaxis should be maintained in 
patients with acute rheumatic fever 
(ARF) is difficult to answer, mainly be- 
cause of the lack of data. The American 
Heart Association Committee on Rheu- 
matic Fever and Infective Endocarditis 
of the Council on Cardiovascular Dis- 
eases in the Young recommended “long- 
term continuous antibiotic prophylaxis, 
perhaps for life.” To some ARF stu- 
dents, this seems excessive.’ Data from 
the experience of others”’ and our own? 
showed the “mimetic” nature of the re- 
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currence of rheumatic fever and pointed 
toward the concept that “if the host es- 
capes carditis in the initial attack, 
he/she will continue to do so in subse- 
quent recurrences; however if the heart 
is involved in the initial attack, recur- 
rences can definitely inflict further car- 
diac damage.” Patients with chorea 
were exceptions. This led us to believe 
“that the regimen should be selective: 
those patients with cardiac involvement 
in the initial attack should continue to be 
treated probably for an indefinite peri- 
od, while those patients who escaped 
carditis or chorea in the initial attack 
should maintain prophylaxis for five 
years.” 

Our prospective studies of the initial 
attack and recurrences of ARF*° pro- 
vided us with an opportunity to carry 
out the present study and extend our 
observations. The main purpose of this 
study was to answer two main ques- 
tions: (1) What is the risk of discontinu- 
ing secondary prophylaxis in patients 
who escaped carditis and/or chorea dur- 
ing the initial attack and who completed 
5 years of prophylaxis without any re- 
currences? and (2) Does rheumatic 
heart disease (RHD) develop insidious- 
ly in these patients? 

In January 1982, we started to discon- 
tinue secondary prophylaxis to this se- 
lected group of patients with ARF after 
they had completed 5 years of secondary 
prophylaxis and were free of recur- 
rences. To the best of our knowledge, 
this is the first prospective study of a 
selected group of children with ARF in 
whom the initial diagnosis, recurrences, 
and supervision of a 5-year program of 
secondary prophylaxis and follow-up for 
an observation period of 5 years was 
made by the same group of physicians. 


PATIENTS AND METHODS 


Forty-four children who had rheumatic 
polyarthritis with no carditis or chorea in 
their last attack (which will be referred to as 
the “index” attack) were put on a regimen of 
continuous monthly intramuscular penicillin 
G benzathine for 5 years. The dose was 1.2 
million IU for those patients 6 years of age 
and older and 600 000 IU for patients youn- 
ger than 6 years. All patients had their condi- 
tions initially diagnosed, treated, and fol- 
lowed up by us. The index attack was the 
“initial episode” in 40 children and a first 
“recurrence” in the other 4 children. None 
of the patients had recurrences during 
prophylaxis. 

Each patient was provided with a special 
small booklet to track their 5-year prophy- 
laxis program. Injections were administered 
at the primary care center where the nurse in 
charge would confirm the date and sign the 
booklet. The booklet was checked at each 
hospital visit. Antistreptococcal prophylaxis 
was discontinued after each child had com- 
pleted the 5-year prophylaxis program. The 
patients and their families were asked to re- 
port to us directly (without appointment) in 
case of recurrence of signs and/or symptoms. 
Patients were seen at least once every 6 
months. At each visit a careful history was 
taken with special attention to recurrence of 


signs and symptoms. During the period of 


the study, the patients were examined by the 
same group of pediatricians; however, the 
cardiologists examined the patients blindly, 
without knowledge of their past rheumatic 
status, since during the same period they 


were examining a large number of other pa- _ 


tients enrolled for another ongoing study. 
Doppler echocardiograms were obtained in 


DIAGNOSTIC CRITERIA 





A diagnosis of ARF, arthritis, arthralgia 


rebound, recurrence, carditis, and carditis 
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‘Table 1.—Recurrence Rate in Patients After Stopping Prophylaxis 


Age, y, 
No. of at Stopping 
Patients 


Johnson 
et al,” 1964 


Feinstein 
et al,® 1966 


Present 
study, 1989 


Prophylaxis* 





Observation 
Period, 
Patient- 

Years 


11-22 (16.8) 
14-24 (17.5) 


8.5-17.1 (13.4) 


*Numbers indicate range; numbers in parentheses express the mean. 


tRR indicates recurrence rate per 100 patient-years. 


during recurrence was made according to 
previously reported criteria." 


RESULTS 


Twenty-three patients (52%) were 
boys and 21 patients (48%) were girls. 
The age of patients at the onset of the 
index attack ranged between 4 and 12 
years, with a mean of 8.3 years. The age 
of patients at the time of stopping pro- 
phylaxis ranged between 8.5 and 17 
years, with a mean of 13.4 years. Dura- 
tion of secondary prophylaxis ranged 
between 4.5 and 5.5 years, with a mean 
of 5.1 years. The period of follow-up 
after discontinuation of antistreptococ- 
cal prophylaxis ranged between 2.5 and 
7.5 years, with a mean of 4.9 years, ie, 
216 patient-years of observation. The 
total duration of follow-up since the ini- 
tial attack ranged between 7 and 13.5 
years, with a mean of 10.1 years. Recur- 
rence occurred in 3 patients, with a 
recurrence rate of 1.4 per 100 patient- 
years (Table 1). There was no clinical or 
echocardiographic evidence of carditis 
during these recurrences and at the end 
_of the study all patients remained free of 
RHD. The index attack of these chil- 
| dren was the initial episode in 1 patient 
_ and a first recurrence in the other 2 
patients. The 3 patients had their recur- 
ces within the first year of stopping 
















COMMENT 


The risk of discontinuing streptococ- 
al prophylaxis in patients with ARF 
has been the subject of only a few stud- 

es.”* To the best of our knowledge, ours 
he third such study. The pioneering 
works of Johnson et al’ and Feinstein et 
_al® were the first contributions to ex- 
_ plore the risk. However, both studies 


had important methodologic problems. 
The population studied by Johnson et al 
included patients who had carditis in the 
initial attack. This made the interpreta- 
tion of data difficult, as patients with 
carditis are more likely to have recur- 
rences than patients free of cardiac 
damage.’ This was not the problem with 
the Feinstein et al study, however; their 
observation period was only 85 patient- 
years. In our present study, the major 
problems inherent in long-term studies 
of the outcome of ARF, as detailed by 


Feinstein et al,” have been essentially 


eliminated. This prospective study had 
the advantage that the patients had 
their initial diagnoses and were subse- 
quently followed up at least once every 
6 months by the same medical center; 
furthermore, this study enjoyed the ad- 
ditional accuracy of Doppler echocardi- 
ography when needed. In a recent out- 
break of ARF in the United States, of 
the 67 patients with carditis, 14 had 
their conditions detected only by Dopp- 
ler echocardiographic study.” Similarly 
in our present study, Doppler echocar- 
diography was carried out in five pa- 
tients to rule out the suspected possi- 
bilities of mild mitral or aortic incompe- 
tence; the three patients who had recur- 
rences were also examined by Doppler 
echocardiography. 

The population in our study were chil- 
dren; the mean ages at the onset of ini- 
tial attack and of stopping prophylaxis 
were 8.3 and 13.4 years, respectively. 
The recurrence rate in this group of 
young children was 1.4 per 100 patient- 
years (Table 1). However, recurrences 
in patients receiving regular secondary 
prophylaxis are not unusual (Table 2). 
The finding that the recurrence rate in 
this selected group of rheumatic pa- 





Table 2.—Recurrence Rate in 
Rheumatic Patients With or Without 
Carditis and/or Chorea on Secondary 
Prophylaxis in Different Studies 


Feinstein et al,'° 1964 
Tompkins et al,'? 1972 
Sanyal et al,'° 1982 325 0.6 
Majeed et al,'* 1986 383 0.5 


*RR indicates recurrence rate per 100 patient- 
years. 


260 0.4 
565 0.1 


tients who discontinued prophylaxis 5 
years after freedom from attacks (1.4 
per 100 patient-years) was close to that 
in an unselected group with or without 
carditis and/or chorea receiving regular 
prophylaxis in four different studies 
(Table 2). Also, the finding that carditis 
did not develop in the three children 
who had recurrences in this study shows 
the safety with which secondary pro- 
phylaxis can be discontinued in the se- 
lected group of rheumatic patients 
described in this report. However, al- 
though the recurrence rates in the two 
groups of our patients described in Ta- 
bles 1 and 2 are low, a threefold increase 
of the recurrence rate (1.4 vs 0.5) may 
not be accepted by others. Further- 
more, in contrast to the documented 
mild nature of ARF seen in Kuwait in 
the 1970s and 1980s,°" the recent out- 
breaks in the United States were char- 
acterized by a high incidence of carditis 
(91% in one outbreak) and congestive 
heart failure.” The reason for this is not 
clear, but the appearance of mucoid 
strains of group A streptococci at the 
same time was noted.” Therefore, the 
results obtained in the patient popula- 
tion described in this report may not 
necessarily apply to the new outbreaks 
recently experienced in the United 
States. 

Of the 40 patients whose index attack 
was the initial episode, only 1 patient 
had a recurrence, whereas of the 4 pa- 
tients whose index attack was a first 
recurrence, 2 had recurrences. The dif- 
ference is highly significant (P=.01 
with Yates’ correction); however, the 
numbers are too small for meaningful 
conclusions. 

The risk of insidious development of 
RHD in patients with ARF who initially 


Rheumatic Polyarthritis— Majeed et al 


showed no clinical evidence of carditis is 
the main reason why prophylaxis is 
probably “excessive.” The “belief” was 
based on two main factors. The first was 
the theoretical possibility that a clinical- 
ly silent carditis may possibly cause in- 
sidious scarring of the valves and devel- 
opment of RHD many years later. The 
second was the report of Bland and 
Jones” who in 1951 reported that of the 
847 patients described initially as free of 
RHD, clinical evidence of RHD had de- 
veloped in 24% of the patients 10 years 
later and in 44% of the patients 20 years 


1, Committee on Prevention of Rheumatic Fe- 
ver and Bacterial Endocarditis of the American 
Heart Association. Prevention of rheumatic fever. 
Circulation. 1977;55:1-4. 

2. Feinstein AR. On blind men, elephants, spec- 
trums and controversies: lessons from rheumatic 
fever revisited. J Chronic Dis. 1986;309:337-342. 

3. Feinstein AR, Spagnuolo M. Mimetic fea- 
tures of rheumatic fever recurrences. N Engl J 
Med. 1960;262:533-540. 

4. Feinstein AR, Stern EK. Clinical effects of 
recurrent attacks of acute rheumatic fever: a pro- 
spective epidemiological study of 105 episodes. J 
Chronic Dis. 1967;20:18-27. 

5. Majeed HA, Shaltout A, Yousof AM. Recur- 
rences of acute rheumatic fever: a prospective 
study of 79 episodes. AJDC. 1948;138:341-345. 

6. Majeed HA, Khan N, Dabbagh M, Khateeb 
N, Enzi K. Acute rheumatic fever during childhood 
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later. This supported the belief that in- 
sidious scarring of the heart valves in 
patients who did not have clinical evi- 
dence of carditis in the initial attack 
could occur silently giving rise to RHD 
many years later. Our study has failed 
to produce any clinical or echocardio- 
graphic evidence that patients who es- 
caped carditis and/or chorea initially 
could have development of RHD in a 10- 
year period of follow-up. However, a 
period of 5 years without prophylaxis 
may be short and a longer period is 
probably needed. 
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GENERAL PEDIATRICIAN BC/BE — Southern 
California. Full-time general pediatrician to join 
busy multi-specialty group practice in north San 
Diego County. Competitive salary and fringe bene- 
fits. Send CV to: Physician Recruitment, The Mis- 
sion Park Clinic, 2201 Mission Avenue, Oceanside, 
CA 92054. Or call: (619) 967-4892. 


SOUTHEAST USA — Academic pediatrician. Teach 
medical students and family practice residents. 
Direct patient care and clinical research interests 
required. Alabama State medical license required. 
Should be board-eligible or board-certified. The 
University of Alabama is an equal opportunity/af- 
firmative action employer. Send inquiries with CV 
to: David C. Hefelfinger, MD, Department of Pediat- 
rics, 700 University Boulevard East, Tuscaloosa, AL 
35401. (205) 348-1304. 


MARYLAND 
150-bed community hospital with 10-bed pedi- 
atric unit. Level 2 nursery. Seeking BE/BC staff 
pediatricians. Suburban location 25 miles from 
Baltimore, 40 miles from D.C. Excellent salary 
and benefits. Send CV to: 
Michael J. Scobie, MD, Chief 
Department of Pediatrics 
Carroll County General Hospital 

200 Memorial Avenue, Westminster, MD 21157 
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NORTH CAROLINA — BC/BE pediatrician needed 
for busy solo practice offering quality care reflecting 
high moral and traditional family values. Salary and 
benefits leading to full partnership. Reply: Pierre C. 
LeMaster, MD, 1291 Oliver Street, Fayetteville, NC 
28304. (919) 483-2646. 


ILLINOIS — Academic general pediatricians. The 
Department of Pediatrics, Loyola University of Chi- 
cago, Stritch School of Medicine, is expanding its 
General Pediatrics Section and is actively seeking 
individuals for its university based practice and/or 
satellite office practices. These individuals should 
be board-certified or board-eligible. The applicants 
should be interested in teaching and research but it 
is not essential that he/she be trained in a subspe- 
cialty. Interested applicants may send their current 
CV and accompanying letter to: R. Morrison Hurley, 
MD, Chairman of Pediatrics, Loyola University Med- 
ical Center, 2160 South First Avenue, Maywood, IL 
60153. Loyola University of Chicago is an equal 
opportunity educator and employer. Qualified per- 
sons are not subject to discrimination on the basis of 
a handicap. 


PARTNER NEEDED for three-physician practice. 
Join BC pediatrician, graduate of University of 
Pittsburgh, 1980, residency at Children’s Hospital, 
Pittsburgh. Opportunity is close to New York and 
Ohio in the greater lakeland area of Meadville, Penn- 
sylvania. This college community is family oriented 
with excellent school system. First year guarantee 
and benefits. For further information, call (800) 283- 
8321, Extension 5705 or send curriculum vitae to: 
Brenda Lewis, Meadville Medical Center, 1034 
Grove Street, Meadville, PA 16335. 


BC/BE — Caring, energetic pediatrician to join on a 
part-time or full-time basis, thriving, well established 
practice. Looking for best qualified, most compati- 
ble physician for July, 1991. Excellent opportunity 
for physician wishing to spend time home with 
children, or for physician seeking partnership. Good 
coverage and children's hospital available; Boston, 
ocean, camping all close by. Contact: Walter L. Har- 
rison, MD, 34 Lynnfield Street, Lynn, MA 01904. 
(617) 596-2255. 
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WASHINGTON — Established two-doctor clinic 
needs third BC/BE pediatrician. Beautiful coasta! 
community, competitive salary, possible partner- 
ship. Send CV, date available: Pediatric Clinic, 611 
North F Street, Aberdeen, WA 98520. (206) 533-0408 


SOUTHERN CALIFORNIA — BC/BE pediatrician 
needed to join three-member pediatric group. Com- 
petitive salary and benefits. Partnership within one 
year. Please contact: B.B. Gilani, MD, 11822 Floral 
Drive, Whittier, CA 90601. Or call: (213) 692-1236. 


CONNECTICUT — BC/BE pediatrician to join three 
pediatricians in established, congenial practice in 
New Haven County. Affiliation with major teaching 
hospital. Contact: Janet Paret, MD, 286 Maple 
Avenue, Cheshire, CT 06410. (203) 271-3610. 


MINNEAPOLIS — BC/BE part-time and full-time 
pediatricians to join one of the oldest and largest 
multi-specialty practices in the midwest. The pediat- 
ric department is part of a large multi-specialty 
group practice and staff model HMO. Thirty-seven 
general pediatricians and ten subspecialists on 
staff. This practice of 32 years serves more than 
250,000 members. Work in a challenging environ- 
ment with excellent salary and benefits. Please send 
curriculum vitae to: Judy Meath, Director of Physi- 
cian Services, Group Health, Inc., 2829 University 
Avenue Southeast, Minneapolis, MN 55414. 


PEDIATRICIANS — Major northeast Ohio medical 
center, establishing hospital-based, single-specialty 
group, seeks BC/BE pediatricians. Teaching, 
research opportunities. Primarily general pediatric 
Practice, but subspecialties welcomed. Highly 
competitive initial compensation, excellent benefits 
package, relocation expenses, and assured growth 
potential. Forward CV to: The Hannah Group, 3539 
Woodridge Road, Cleveland Heights, OH 44121; or 
call: (216) 382-9699. 


HAWAII 


Multi-specialty clinics need 
TWO PEDIATRICIANS, 
up to $185,000. Benefits, malpractice, 
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expenses, CME paid. 0-15 years experience; 
board-eligible. Send CV: LAM Associates, 
P.O. Box 75113, Honolulu, HI 96836. 

Pat D. (808) 947-9815. Fee paid. 





PEDIATRICIAN to work with children with chronic 
illness and handicapping conditions. Staff now con- 
sists of neurologist, rehabilitation and developmen- 
tal pediatrician and psychiatrists. Salary and fringe 
benefits are competitive. Clinical academic appoint- 
ment is available. Located in attractive southwest 
city. Contact: James Coldwell, MD, Box 35648, 
Tulsa, OK 74135. (918) 664-6600. 


NORTHERN CALIFORNIA — Busy suburban 
Sacramento pediatric group (4 full-time/2 part-time) 
has lost one full-time associate to retirement. Imme- 
diate opening for BC/BE pediatrician. Rapidly 
expanding patient base. Nearby hospital with Level 
lII Nursery and neonatologist. Contact: Robert 
Peterson, MD or Carl Warsowe, MD, 1160 Cirby 
Way, Roseville, CA 95661. Or call: (916) 782-3144. 


FLORIDA — Pediatrician/partnership opportunities. 
Several opportunities for BC/BE pediatricians to 
join well-established, successful practices in rapidly 
growing, family community. Excellent location in 
affluent suburbs west of Fort Lauderdale. Guaran- 
teed salary and bonus. Send CV to: Physician Serv- 
ices, Coral Springs Medical Center, 3000 Coral Hills 
Drive, Coral Springs, FL 33065. 














ALABAMA: Pediatrician — BC/BE to join estab- 
lished practice. Modern office with experienced 
staff. 400-bed hospital with neonatologist and Level 
III NICU. Shared call arrangement, full call every 5th 
weekend. Community of 200,000, mild climate, 
lovely housing, excellent schools. Three-hour drive 
to Florida beaches and Atlanta, Georgia. Send CV 
to: Robert Beshear, MD, 3041 Eastern Boulevard, 
Montgomery, AL 36116. 



































WASHINGTON — BC/BE pediatrician to join one 
pediatrician in busy general pediatric practice at 
multi-specialty clinic; excellent facilities at both 
clinic and hospital. Excellent salary and benefits. 
Prime outdoor recreational area. Contact: Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98837. 
(509) 765-0216. 





LARGE GROUP PRACTICE of neonatologists and 
pediatricians has openings for full- and part-time, 
board-eligible and/or board-certified neonatologists 
and pediatricians. Practice currently serves twelve 
community and two tertiary metropolitan Chicago 
hospitals. Practice also has ambulatory sites through- 
out the metropolitan Chicago area. Excellent salary 
and benefits program includes malpractice insur- 
ance. For more information contact: John Hylton, 
Director of Operations, Neonatal & Pediatric Serv- 
ices, S.C., 2115 Butterfield Road, Oak Brook, IL 
60521. (708) 916-8900. 














PENNSYLVANIA — Well-established, busy, four- 
person pediatric practice seeks BC/BE pediatrician. 
Salary with incentive bonus leading to full partner- 
ship. Two community hospitals with Level I] nurser- 
ies. Contact: Ralph H. Kaiser, MD, 904 Campbell 
Street, Williamsport, PA 17701. (717) 326-3348. 





HONOLULU, HAWAII: BE/BC pediatrician to join 
internists (2) and OB/GYN at established satellite 
facility in suburban community. The Department of 
Pediatrics has eight members and is part of a 140 
physician multi-specialty group practice. Salary first 
year with comprehensive fringe benefits; opportuni- 
ty for equity participation after two year associate 
period. Combine the advantages of group practice 
with the world's best climate and cultural diversity. 
For more information, please call or write: Alan B. 
Hawk, MD, Medical Director, Straub Clinic & Hospi- 
tal, 888 South King Street, Honolulu, HI 96813. (808) 
522-4106; (808) 522-4111 (FAX). 

























COASTAL MAINE — Excellent position for ener- 
getic, BC/BE pediatrician to join growing, general 
pediatric practice or establish solo with good cross 
coverage. Affiliate with modern, Level Il, regional, 
referral center with sub-specialties well represented. 
Idyllic location for ocean lovers. Accessible to fine 
cultural, educational, and recreational opportuni- 
ties. Competitive compensation package. Send CV 
to: New England Health Search, 63 Forest Avenue, 
Orono, ME 04473. Or call: (207) 866-5680 or (207) 
866-5685. 













PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 




























PEDIATRICIAN 


Virginia — Modern 153-bed, acute care hospital has an 
excellent opportunity for a board-certified/-eligible pediatrician. 
Medical service area population of 55,000. 
Partnership/association available with coverage. New office 
building available. Very competitive financial package and 
relocation. Beautiful mountainous plateau area fifty miles 
from Roanoke, with exceptional cultural, educational and 
recreational opportunities. 
Contact: 
Assistant Administrator 
P.O. Box 759, Pulaski, VA 24301 ™ (703) 980-6822 





"Professional Opportunities 


MAINE — Exceptional opportunity for BC/BE pedi- 
atrician to join established practice recognized for 
its comprehensive child health care. Affiliate with 
50-bed, community hospital with all subspecialties 
represented. Four seasons recreation area with easy 
access to White Mountains. Family-oriented com- 
munity thirty minutes from cultural and academic 
center; 45 minutes from coast. Competitive financial 
package with salary guarantee and early partner- 
ship being offered. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Or call: 
(207) 866-5680 or (207) 866-5685. 


PEDIATRICIAN BC/BE wanted to join active three 
pediatrician, seven physician multi-specialty prac- 
tice in Fort Pierce, Florida. Excellent guaranteed 
salary and benefits with incentives. Practice is com- 
bined hospital/office serving mostly needy patients. 
Position available immediately June/July 1990. Flor- 
ida medical license required. Center is located five 
minutes from modern regional medical center and 
eastern Florida coastline. Contact: Michael Ham- 
Ying, MD, Chief Medical Officer, FCHC, 5601 Cor- 
porate Way, Suite 320, West Palm Beach, FL 33407. 
(407) 684-0600. 


THIRD PEDIATRICIAN — BRAINERD, MINNESOTA: 
Join two pediatricians of 22 multi-specialty clinic. 
No set-up cost. Two hours from Minneapolis. Beau- 
tiful lakes and trees; ideal for families. Call collect/ 
write: Curt Nielsen, (218) 828-7105, or (218) 829- 
4901. Brainerd Medical Center, P.O. Box 524, Brai- 
nerd, MN 56401. 


NORTHEASTERN NEW YORK pediatrician to join 
two other board-certified pediatricians. Practice 
with young primary care group. Excellent in-patient, 
out-patient facilities. Adirondack Mountains, lakes, 
skiing, theater, race track, performing arts center all 
within twenty minutes. Contact: Daniel C. Larson, 
MD, Medical Director, Upper Hudson Primary Care 
Consortium, Two Broad Street Plaza, P.O. Box 222, 
Glen Falls, NY 12801. (518) 798-3555. 


GENERAL PEDIATRICS/university affiliated — 
Tucson, Arizona. University Physicians, Incorpo- 
rated, comprised of faculty physicians affiliated with 
the College of Medicine, University of Arizona 
Health Sciences Center, is seeking a board-eligible 
or -certified pediatrician. This is a full-time clinical 
position with an opportunity to participate in the 
teaching and clinical research activities of the col- 
lege. The position is available immediately with a 
competitive salary and fringe benefit package. This 
is an excellent opportunity to affiliate with a growing 
clinical practice in a new primary care clinic build- 
ing. Tucson is a stimulating community character- 
ized by an exceptional standard of living and recrea- 
tional opportunities. Send resume to: Medical 
Director, University Physicians, Incorporated, P.O. 
Box 26697, Tucson, AZ 85726. Equal opportunity 
employer. 


BC/BE PEDIATRICIAN wanted to join two pediatri- 
cians in well-established, growing pediatric practice 
affiliated with medical center. Beautiful location, 
family oriented. First year salary with malpractice, 
health and disability insurance, four weeks vacation, 
and CME allowance. Early partnership for right phy- 
sician. Contact: Dr. Peipon, Alvarado & Associates, 
P.A., 207A Maryland Avenue, Salisbury, MD 21801. 



















































CLINICAL CENTER 


STUDY OF SHORT 
STATURE 


The Developmental Endocrinology 
Branch of the National Institute of 
Child Health and Human 
Development (NICHD) is recruiting 
children with non-growth hormone- 
deficient short stature for a 
placebo-controlled trial of the effect 
of growth hormone treatment on 
final adult height. 


Children may be 9 to 14 years of 
age, prepubertal or just starting 
puberty, shorter than the median 
height of children 2-1/2 years 
younger. Health should be normal. 
Children with prior growth hormone 
or androgen treatment, or current 
ritalin or steroid treatment are not 
eligible to take part. Children will 
be evaluated to determine that 
their growth hormone secretion is 
normal. Children will be assigned 
randomly, in a double-blind 
fashion, to receive either growth 
hormone or placebo injections 
three days per week until adult 
height is achieved. 


There is no charge for evaluations 
performed or for treatment 
received as part of this study. 
Patients must be able to visit the 
NIH campus in Bethesda, 
Maryland (near Washington, DC) 
every six months. Travel costs will 
be provided once patients have 
been admitted to the study. 


Gale Heavner, R.N. 
Study Coordinator 
(301) 496-8205; 


Susan R. Rose, M.D. 
University of New Mexico 
(505) 277-5551; 


Judith Levine Ross, M.D. 
Hahnemann University 
(215) 448-7710; 


Gordon B. Cutler, Jr., M.D., 
Chief, Section on Developmental 
Endocrinology 
Bldg 10, Rm 10N262, 
National Institutes of Health 
Bethesda, MD 20892 
(301) 496-4686 
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KAISER PERMANENTE 
Good People. Good Medicine. 


Are you concerned about 
the time spent on practice 
management and the time 
remaining for patient care 


? 


Are you concerned about 
your revenue base, margin 
of profit, and your retire- 
ment plan 


? 
? 


Maybe you should consider a pediatric 
career with The Permanente Medical 
Group of Northern California. 


The Stockton Medical Offices is recruit- 
ing pediatricians — five of eleven 
pediatricians in this department came 
from fee-for-service. 


If interested, please contact: 


Jack L. Gilliland, MD 
Chief of Pediatrics 


The Permanente Medical Group, Inc. 
1305 Tommydon Street 
Stockton, CA 95210 @ (209) 476-3346 


Are you concerned about 
the quality of your life 


TURNER SYNDROME 
STUDY 


The National Institutes of Health 
requests the cooperation of 
physicians in referring patients with 
Turner syndrome, age 4 to 11 
years. Patients will be offered 
enrollment in a long-term treatment 
protocol to assess the effect of low- 
dose estrogen treatment and 
growth hormone treatment on adult 
height. Referring physicians will 
receive a complete summary of all 
evaluations, and patients will 
continue to be followed in 
conjunction with their referring 
physicians. Please write or 
telephone: 


Dr. Gordon B. Cutler, Jr. 
NIH, Building 10, Rm 10N262 
9000 Rockville Pike 
Bethesda, Maryland 20892 
(301) 496-4686 
or 


Dr. Judith Levine Ross 
Hahnemann University 
Mail Stop 402 
Broad and Vine Streets 
Philadelphia, PA 19102 
(215) 448-7710 








Professional ( 


NORTH CAROLINA — BE/BC pediatrician needed 
to join two others in a busy, private practice in east- 
ern North Carolina. Competitive salary and fringe 
benefits, leading to partnership. Please send a CV 
with reply to: Box #109, c/o AJDC. 








Directors Wanted 


PEDIATRIC ENDOCRINOLOGIST BC/BE — Full- 


time hospital-based clinical position available as 
Director of Section of Pediatric and Adolescent 
Endocrinology at university affiliated medical cen- 
ter. You will provide clinical care services in pediat- 
ric endocrinology and direct the pediatric section 
of diabetes care center. Demonstrated teaching 
abilities and ongoing clinical research required. 
Medical school faculty appointment. Position 
immediately available. CV to: S. Thomas Bigos, 
MD, Director, Division of Endocrinology, Maine 
Medical Center, 22 Bramhall Street, Portland, ME 
04102. 


Faculty Positions 


PEDIATRIC HEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. Interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 





PEDIATRIC GASTROENTEROLOGIST: The Ohio 
State University Department of Pediatrics located at 
Children's Hospital in Columbus, Ohio, seeks an 
MD or MD/PhD for a position at the Assistant or 
Associate Professor level. Board-certification/ 
-eligibility in pediatrics with a completed fellowship 
in gastroenterology is required. The candidate 
should also have demonstrated involvement in qual- 
ity research. Opportunities exist for individuals with 
either bench or clinical research expertise. Our four 
staff division maintains a close collaborative research 
relationship and has established relationships with 
Nutrition, Physiology, Pathology, Biochemistry and 
other basic sciences both within the Wexner Insti- 
tute for Pediatric Research at Children's Hospital 
and The Ohio State University. Rank and salary will 
be commensurate with experience and research 
productivity. If interested, send curriculum vitae or 
phone: H. Juhling McClung, MD, Director, Division 
of Gastroenterology, The Ohio State University, 
Department of Pediatrics, 700 Children's Drive, 
Columbus, OH 43205. (614) 461-2187. 





PEDIATRICIAN — Seeking BC/BE MD or DO pedi- 
atrician for full-time faculty position with clinical 
and academic responsibilities. Send CV to: Law- 
rence Jacobson, DO, Dean for Academic Affairs, 
University of Osteopathic Medicine and Health 
Sciences, 3200 Grand Avenue, Des Moines, IA 
50312. 





DIVISION HEAD, General Academic Pediatrics, 
Childrens Hospital of Los Angeles is seeking a 
board-certified pediatrician to direct a broad-based 
program which includes ambulatory, behavioral 
pediatrics, emergency and general pediatric in- 
patient services. Candidates must have previous aca- 
demic leadership experience in clinical care, teach- 
ing and research. The individual would be respon- 
sible for program development within the tertiary 
care academic environment. The successful candi- 
date will be considered for appointment as Associ- 
ate or Professor of Pediatrics of the University of 
Southern California School of Medicine. Qualified 
individuals from minority groups and women are 
encouraged to apply. Interested applicants should 
send curriculum vitae to: Richard G. MacKenzie, 
MD, Chairman, Search Committee, Childrens Hos- 
pital of Los Angeles, P.O. Box 54700, Los Angeles, 
CA 90054-0700. Childrens Hospital of Los Angeles 
and the University of Southern California are affirm- 
ative action employers. 


Faculty Positions © Nae MESH Tas 


THE OHIO STATE UNIVERSITY Department of 
Pediatrics located at an academically-oriented 
children’s hospital is seeking a board-certified pedi- 
atrician (MD or MD, PhD) with a working clinical 
knowledge of pediatric infectious diseases. This is a 
regular tenure track position at the Associate to full 
Professor level. Candidates must have a primary 
focus on basic research in the field of molecular 
virology, preferably retrovirology, and be commit- 
ted to conducting research, teaching and patient 
care in the field of pediatric infectious diseases. The 
successful candidate will be designated as the 
Director of Research Development for the Division 
of Pediatric Infectious Dieseases with responsibility 
for academic support of junior faculty members and 
to assist in the development of an infectious disease 
research fellowship. Applicants should send curric- 
ulum vitae to: Dwight Powell, MD, Director, Division 
of Infectious Diseases, The Ohio State University 
Department of Pediatrics, c/o Children's Hospital, 
700 Children's Drive, Columbus, OH 43205. The 
Ohio State University is an affirmative action/equal 
opportunity employer. 


NEONATOLOGIST — The Department of Pediat- 
rics of the University of lowa College of Medicine 
seeks qualified applicants for a full-time academic 
position in the Division of Neonatology at the level of 
Assistant Professor. Sub-board certification or elig- 
ibility is required. We seek a dedicated teacher with 
excellent clinical skills who is capable of establish- 
ing an independent research program worthy of 
extramural funding. Special consideration will be 
given to candidates with research experience. 
Graduate training in pharmacology (PhD preferred) 
is required. Inquiries, including curriculum vitae, 
should be addressed to: Frank H. Morriss, MD, Pro- 
fessor and Head, Department of Pediatrics, Univer- 
sity of lowa Hospitals and Clinics, lowa City, IA 
52242. The Department actively encourages quali- 
fied candidates who are women or members of 
minority groups to apply. The University of lowa is 
an equal employment opportunity/affirmative action 
employer. 








PEDIATRICIAN 


Immediate opportunity to 
associate with five 
pediatricians in a 70-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 
Send CV to: 








RONALD H. DEERING, MD 
Christie Clinic Association 
101 West University 
Champaign, IL 61820 








Pediatrics is seeking a board-certified/board-eligible 
pediatrician who has completed a fellowship in 
endocrinology. Responsibilities include patient 
care, teaching and research at an academically- 
oriented children's hospital. Competitive salary and 
benefits. Applicants should send curriculum vitae 
to: William B. Zipf, MD, Chairman, Endocrinology 
Search Committee, Children's Hospital, Inc., 700 
Children’s Drive, Columbus, OH 43205. The Ohio 
State University is an affirmative action/equal op- 
portunity employer. 


TT Re. 


NEW JERSEY — PGY-2/PGY-3 pediatric residents. 
Due to expansion, positions are available July 1, 
1990, in an excellent “growing” University Pediatric 
Residency Program. Our program is based at two 
hospitals located 2 mile apart in central New Jersey. 
We have over 50 full-time faculty members, with 
broad inpatient/outpatient experience in general 
pediatrics and all subspecialties in an academic 
environment. To apply, contact: Lynne S. Weiss, 
MD, Director of the Division of Medical Education, 
Department of Pediatrics, University of Medicine & 
Dentistry of New Jersey-Robert Wood Johnson 
Medical School, One Robert Wood Johnson Place, 
CN-19, New Brunswick, NJ 08903-0019. The UMDNJ 
is an affirmative action/equal employment opportu- 
nity employer, m/f/h/v, and a member of the Univer- 
sity Health System of New Jersey. 





Practices Available 


PEDIATRIC PRACTICE AVAILABLE. Lucrative, 
well-established. Includes, modern, fully furnished 
1,500 square feet office building. Days (713) 623- 
6605. Ask for Bob Loeser. 








WE HAVE YOUR LIFESTYLE 


Practice in a place you've always wanted 
to live. Whatever your style, chances are 
we have the private practice opportunity 
to match it. After all, with over 80 hospitals 
in 20 states, we're very well connected. 
Here are just a few of your options: 


Montgomery, Alabama 
North Alabama 
Anchorage, Alaska 
Huntington Beach, California 
Los Angeles Co., California 
Florida East Coast 
Jacksonville, Florida 
South Florida 

Atlanta, Georgia 
Lexington, Kentucky 
Louisville, Kentucky 
Somerset, Kentucky 

Ville Platte, Louisiana 
Chattanooga, Tennessee 
Lebanon, Tennessee 
Morristown, Tennessee 
Abilene, Texas 

College Station, Texas 
Layton, Utah 


To find out about these and other oppor- 
tunities, call TOLL-FREE t800-626-1590, or 
send your curriculum vitae to: Manager, 
Professional Relations, Humana Inc., Dept. 
DD-7, 500 West Main Street, Louisville, KY 
402011438. 


umana’ 





Pediatric Subspecialists 


The ee kat td South Dakota School of Medicine currently has 
the following BE/BC pediatric subspecialties: 


openings for 


Cardiology Neurology 
Pulmonology Surgery 
Hematology/Oncology Neonatology 
Intensivist Infectious Disease 


These are full-time academic positions ideally suited for the 
clinician scholar who wishes to develop and guide a Pat de 
which will have a significant impact on the healthcare o 
children, Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 
laboratoryresearch. | i $ ‘ 

Sioux Falls is located in the geographic center of America with 
friendly people who exemplify traditional midwestern values. 
Our community has a strong economic base, growing popula- 
tion and a progressive educational system. Included in David 
Frankes' book, America's Fifty Safest Cities, Sioux Falls also offers 
numerous cultural opportunities. South Dakota's four season 
climate welcomes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson e (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 





We Target The Physician 
You Want! 


The American Journal of Diseases of Children’s classified recruitment advertising 
section is seen precisely by the physician you need — all pediatricians and 
pediatric subspecialties. A total targeted physician audience of over 44,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next available 
issue is September which closes Wednesday, July 25th. 


The classified rate is $1.75 per word for one issue. For three issues or more, the rate 
is $1.60 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM 
Insert my ad ____________ times, beginning with the 


Place my ad under the heading 





Enclosed is my check for $ to cover full payment 





of my advertising schedule. 


Institution 





Contact Person 
Address 
City 


Telephone Number 

















Authorized Signature 





Send all copy and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 O Florida (800) 553-8288 O Local (813) 443-7666 
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Drug Evaluations | 
Subscription 


new looseleaf format 









Smoszonpeneg Lay 
Swcojpoepenry Shay 


See for yourself 
how DRUG EVALUATIONS Subscription 
can enhance your practice 


How do you decide what to 
prescribe for hypertension in 
diabetics? How do you determine 
whether a patient's impotence 

is amenable to drug therapy? How 
do you determine if the drug you 
want to prescribe is safe for a pregnant patient? And how do you stay abreast of new 
prescription medications? 


You'll find authoritative answers to most of the drug questions you encounter in daily 
practice in DRUG EVALUATIONS Subscription from the American Medical Association. 


Now the most clinically relevant reference available on prescription drugs comes in a 
convenient new looseleaf format, updated quarterly. With DE Subscription, you'll 
always have the most current information at hand. 


Order a chapter for review — absolutely free 

Call the AMA toll-free today for a free sample. And see for yourself how DE Subscription 
can enhance your practice. Choose one of four newly revised chapters: Antihypertensive 
Drugs, Drugs Used in Male Reproductive Dysfunction, Antiviral Drugs, or Drugs Used 
in Mood Disorders. 


Become a Charter Subscriber — and save 20 percent 

DE Subscription is available at a special rate through July 31, 1990. A year’s charter 
subscription, including sturdy binders, slipcase, and quarterly updates, now costs just 
$116. That’s 20 percent off the regular price. 


American 


Medical 
_ To order, call toll-free: 1-800-621-8335 =, 


To order your free chapter, just call the AMA's toll-free number. Or use your Visa or 

MasterCard to become a Charter Subscriber today — and save 20 percent. 

© The special Charter Subscriber offer is good through July 31, 1990. This offer cannot be combined with any 
other discount offer. 

° Visa or MasterCard number must accompany phone orders. i 

* Please allow 6-8 weeks for your subscription to begin. Na 

* Call 1-800-621-8335 for price quotes on special orders for medical students and residents. Ag | 





OBJECTIVES 


oN The Osler Institute 
Pediatrics Board Review Course 


September 25-30, 1990 — Chicago 
November 6-11, 1990 — Chicago 
Now, your review to repeat immediately before board exams 


e Improve basic and clinical knowledge in pediatrics 
e Assist residents and fellows to study efficiently 
e Prepare candidates for the board examinations 


e Provide practicing pediatricians with a review and update 






"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 


METHODS 


e HOME STUDY MATERIALS consisting of assignments 
with questions and answers 
e SEMINAR with projection slides and syllabus 


not only from world-famous authorities but from people who are relatively unknown as well."* 


TOPICS 
Neonatology Endocrinology 
Growth and Development Thyroid and Parathyroid 
Infant Nutrition Adrenal Disorders 
Neonatal Diseases Gonadal Disorders 
Apnea and S.I.D.S. Diabetes and Hypoglycemia 
Immunology Hematology-Oncology 
Immune Physiology Red Cell Disorders 
Immunodeficiency White Cell Disorders 
Allergy Platelets and Coagulation 
Rheumatology Solid Tumors 
Infectious Diseases Neurology 
SEEEN Convulsive Disorders 
acterial Infections WID; 
Viral Infections issn emi 
ene ineo D Neuromuscular Diseases 
Parasitic Infections 
Cardiology Psychology 
2 : Psychological Development 
Cardiac Evaluation PS hare Diois 
Congenital Diseases R 
Acquired Diseases Child Abuse 
Genetics and Other 
Gastroenterolo A 
Acute Abdominal Pain Chromosomal Anomalies 
Recurrent Abdominal Pain Errors of Metabolism 
Vomiting Morphologic Syndromes 
Diarrhea Pulmonology 
Jaundice Toxicology 
Nephrology Other Specialties 
Glomerular Nephritis Orthopedics 
Nephrotic Syndrome Dermatology 
Urinary Tract Infections Ophthalmology 
„Renai Hypertension Otolaryngology 
Congenital Uropathies Radiology ` 


FACULTY 


J. Thomas Badgett, M.D. 
University of Louisville 
Robert Baumann, M.D. 
University of Kentucky 
Joseph Clark, M.D. 
Medical College of Georgia 
Ron Dahl, M.D. 

University of Pittsburgh 
Jerry Hickson, M.D. 
Vanderbilt University 
Robert Hunt, M.D. 
Vanderbilt University 
Edward Keuer, III, M.D. 
Loyola University of Chicago 
Serge Martinez, M.D. 
University of Louiville 
William Meyer, M.D. 

U. of Tennessee at Memphis 
Charles Myer, M.D. 
University of Cincinnati 
Paul Parker, M.D. 
University of Mississippi 
Allan Rees, M.D. 

U. of Louisville Sch. of Med. 
Mark Ward, M.D. 

Rush Medical College 
Suman Wason, M.D. 
University of Cincinnati 
Larry Williams, M.D. 
University of Arkansas 
Raoul Wolf, M.D. 
University of Chicago 

W. Patrick Zeller, M.D. 
Loyola University 


>!» Limited Enrollment: PEDIATRICS BOARD REVIEW REGISTRATION 


' Name 
Address. 






For: 


£ 
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C September 25-30, 90 — Chicago 
O November 6-11, 90 — Chicago 


{0 Check is enclosed for $ 


ao C] Please send more information. 
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e PRACTICE EXAMS with multiple choice questions 





"Accommodations were comfortable...."* 


GOALS AND LOCATION: The cours 
is held seven weeks and the week befor 
board exams. Sites chosen are a con 
bination of excellent study environmer 
and minimal cost of hotel and travel fc 
board candidates. Home study question 
will be sent before the course. Your be: 
value is to repeat the seminar for ha 
price the week before boards exam 
Topics and faculty are upgraded for eac 
course. The course will be at the Hilto 
Inn, Lisle, Illinios. Our group rates ar 
$79 single and $99 double. 


" and those little extras..." 


LOWEST AIRFARES: Please call tol 
free 1-800-548-8185 for group fares. 


" „the most education for the money."* 


FEES AND CATEGORY 1 CREDIT: 

© Category 1 Credit: 60 hr 

e Practicing Pediatrician: $7: 

e Residents and Fellows: $ 

e Repeating course within 3 yrs.: $3% 

e Add 10% within 10 days of course. 

e Fees do not include lodging or meals. 

e Attendees not in course hotel add $20/da 

e A deposit of $50 will reserve your positio 

e Most home study material will be mail 
after half of the registration fee is receives 

e As an organization accredited by the A 
creditation Council for Continuing Medic 
Education (ACCME), the School 
Medicine of the Medical College of Geo 
gia designates this continuing medic 
educational activity as meeting the criter 
for 60 credit hours of Category 1 of tl 
Physician’s Recognition Award of tl 
American Medical Association. 

"home study material was extremely helpful." 

REFUNDS: Subject to a $50 fee, refun 
will be made up until the seminar begin 


eCancellation after mailing home stu 
material requires retention of half the fe 


"I feel [the course] helped me pass the boards. 


INFORMATION: 
Joseph H. Selliken Jr., M.D. 
The Osler Institute 
1094 Dawn Lane, P.O. Box 2218 
Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


*Comments by participants of our courses 
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THE PEDIATRIC FORUM 


EDITORIALS: Pediatric ECMO: The Time for Anecdotes Is Over = D.D. Vernon et al 855 
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for inhalation include angioedema, joint pain and swelling, urticaria, cough, and wheezing. 
Other reactions reported rarely are serum sickness, periarteritic vasculitis, polymyositis, 
pericarditis, photodermatitis, exfoliative dermatitis, peripheral neuritis, and nephrosis. 
CAUTION: Federal law prohibits dispensing without prescription. 


FisOoNs 


Pharmaceuticals 
Prescription Products 


© 1990 Fisons Corporation 
Rochester, NY 14623 FIS-060 


848 


INDEX TO ADVERTISERS 
Beech: Nutt Ernitsa ie nea se eeadee ible ee ecioes sein 844 
Burroughs Wellcome Company ..........sseeeeeees Cover 3 
Fisons Corporation, Senno an caaiessl Aaa raie © 847-848 


McNeil Consumer Products Company ..842, 864A-B, 921-922 


Mead Johnson Nutritional Division .............00eee eee 866 
OBIT notate. o oR ae aa sla siecle sis sles: coe’ wiemeb reg eA 930 
Ross: Laboratories issi shs asma gitse bate staal aanp d o palati 888 
Sigma TA Ks saa ieie aay eaa oE KA a EO 862-864 
SmithKline-Beecham Laboratories ............. Cover 2-841 
Wallace! Maboratories: niii rarene unonies a anes o rai 931-932 
Wyeth-Ayerst Laboratories .........sseressrssrere Cover 4 


While every precaution is taken to ensure accuracy, we cannot guarantee 
against the possibility of an bang 3 io ve or omission in the preparation 
of this indew. 





The Pediatric Forum 
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“issues of current concern and importance for children’s health.” The Editor encourages 
our readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of wnique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


And the Children Shall 
Teach Us... 


Sir.—While aware that most of my 
young patients are being exposed to 
computer concepts and applications, 
both at school and in their homes, I 
was not quite prepared for a recent 
office encounter. I entered an exam- 
ining room and questioned Judy, a 9- 
year-old, why she had come to see me. 





She responded by handing me the 
enclosed “print-out.” 

Will office practice soon become ob- 
solete and will care be provided via 
modems? 

RussELL S. Asnes, MD 
Tenafly Pediatrics, PA 
32 Franklin St 

Tenafly, NJ 07670 


Comment.—Advances have often oc- 
curred because our youth have shown 
us the way. This interesting encounter 
points out that youngsters in our so- 
ciety are rapidly becoming computer 
literate at an increasingly younger 
age. They will drive us into the modern 
era even if we attempt to dig in our 
heels. I have observed the same phe- 
nomenon in medical education. Medi- 
cal students have become computer 
literate and, at an accelerating pace, 
are demanding that faculty provide 
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computer-assisted instruction and 
evaluation. I applaud 9-year-old Judy 
for her innovative way to facilitate her 
medical encounter. May we see many 
more “Judys” in medicine. 
Vincent A. Fure, MD 
Editor, AJDC 


Atrioventricular Septal Defect 
Correction Caveats 


Sir. —It is reassuring to learn from Vet 
and Ottenkamp' that their surgical 
results in repairing complete atrioven- 
tricular septal defects in patients with 
Down syndrome are good enough to 
warrant doing this surgery on infants 
with these diagnoses, although other 
studies? indicate an expected surgical 
mortality of 0.3% to 8%. However, in 
trying to explain why the authors’ 
surgical mortality was so high in in- 
fants with complete atrioventricular 
septal defect who did not have Down 
syndrome, much more data are re- 
quired before the statistics can be used 
in formulating management strate- 
gies. The following comments in par- 
ticular are noted: 

1. No information is available about 
the pulmonary pressures and pulmo- 
nary vascular resistances in any of the 
patients despite the great influence 
these factors exert on operative mor- 
bidity and mortality. 

2. The causes of death listed in Vet 
and Ottenkamp’s Table 4 are not spe- 
cific enough to guide one in interpret- 
ing the results. What were the causes 
of the low output and infections listed 
and what types of treatment were 
administered to these patients before 
their deaths? 

3. No mention is made of how the 
mortality in this group of patients 
varied during the 11-year period from 
which medical records were obtained. 
Almost all pediatric surgical centers 
have improved their techniques as 


they gain experience over this long a 
time and thus one wonders whether 
the mortality rate varied between 1976 
and 1987 and whether the higher non- 
Down syndrome mortality may have, 
in part, reflected a changing bias in 
selection of patients for surgery as the 
experience of the surgical group in- 
creased. 

Without data of this type one should 
hesitate to draw any conclusions from 
the statistics presented. 

Finally, I am somewhat puzzled by 
the authors’ statement that the large 
proportion of children without Down 
syndrome who had serious congenital 
anomalies other than their cardiac 
ones “has not been reported previ- 
ously.” The American literature con- 
tains quite a few reports of the asso- 
ciation of endocardial cushion defects 
with other anomalies, most of which, 
incidentally, support the observations 
of Vet and Ottenkamp. A review of 
these associations has just recently 
been published as part of a chapter in 
a new textbook of cardiac disease in 
infancy.* 

Norman J. Sissman, MD 
Division of Pediatric Cardiology 
University of Medicine and 
Dentistry of New Jersey 
Robert Wood Johnson 
Medical School 
One Robert Wood Johnson Pl, 
CN 19 
New Brunswick, NJ 08903-0019 

1. Vet TW, Ottenkamp J. Correction of atrio- 
ventricular septal defect. AJDC. 1989;143:1361- 
1365. 

2. Kirklin JW, Blackstones EH, Bargeron LM 
Jr, Pacifico AD, Kirklin JK. The repair of AV 
canal defects in infancy. Int J Cardiol. 1986;13: 
333-351. 

3. Feldt RH, Edwards WD, Hagler DJ, Puga 
FJ. Endocardial cushion defect. In: Moller JH, 
Neal WA, eds. Fetal, Neonatal and Infant Car- 


diac Disease. East Norwalk, Conn: Appleton & 
Lange; 1989:411-432. 


In Reply.—We thank Dr Sissman for 
his comments. We aimed to compare 
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patients with atrioventricular septal 
defect (AVSD) and Down syndrome 
with those with AVSD without Down 
syndrome. We did not mean to claim 

` that the results of surgical correction 
of a complete AVSD were sufficient to 
warrant surgical treatment of these 
patients. The surgical mortality is in- 
deed high in our study, but is compa- 
rable with that observed by others. 
The grim prognosis attendant on con- 
servative treatment often leaves one 
no choice but to undertake attempts 
at surgical correction, even in the face 
of the risk. 

The study to which Dr Sissman 
refers! has a mortality rate of 2 (4%) 
of 53 with complicated and uncompli- 
cated forms of complete AVSD during 
the 1984 to 1985 period. This is an 
excellent and enviable result. In the 
same study, the results during the 
1976 to 1982 interval had a 33% mor- 
tality ratio (56/170). 

We measured pulmonary pressures 
in all patients with complete ASVD 
during catheterization preoperatively, 
and pulmonary to systemic resistance 
ratios. The pressure in the pulmonary 
artery always equalled that in the 
aorta, unless there was an obstruction 
in the right ventricular outflow tract 
or pulmonary valvular stenosis. The 
ratio of pulmonary to systemic resis- 
tance varied from 0.10 to 0.55. There 
was no significant difference between 
patients with or without Down syn- 
drome. 

We did not provide details on the 
causes of death in our patients because 
of space limitations. Each patient had 
different complications after surgical 
treatment, which would make for dif- 
ficult interpretation. Twelve of the 49 
patients with complete AVSD died 
shortly after surgery (during a 12- 
year period). We could not draw any 
valid conclusions from these data. We 
can only state that for the period 1976 
to 1987, no variance was observed in 
the proportion of patients with and 
without Down syndrome, or in surgi- 
cal mortality. 

We had not noted prior publication 
in this area at the time we submitted 
our study to AJDC. We now are aware 
of a report by Marino et al that sup- 
ports our observation.* 

Down syndrome is the only entity 
cited in textbooks that is consistently 
associated with AVSD. Certain other 
syndromes (eg, Holt-Oram, Noonan, 
and polysplenism) are mentioned only 
occasionally. 

We look forward to the examination 
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of the review that Dr Sissman cites. 
Tuys W. Ver, MD 
Jaap OTTENKAMP, MD 
Pediatric Cardiology 
University Hospital Leiden 
PO Box 9600 
2300 RC Leiden 
the Netherlands 

1. Kirklin JW, Blackstone EH, Bargeron LM 
Jr, Pacifico AD, Kirklin JK. The repair of atrio- 
ventricular septal defects in infancy. Int J Car- 
diol. 1986;13:333-351. 
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patients with atrioventricular canal and normal 
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stract. 


Postoutbreak Polio Vaccination 
Policy in Israel 


Sir. —In the unending debate between 
the proponents of oral polio virus vac- 
cine (OPV) and those favoring the 
addition or substitution of the now 
enhanced-potency inactivated polio 
vaccine (E-IPV), the 1988 Israel poli- 
omyelitis outbreak’ was cited by Katz? 
in support of continuing, for the time 
being, the routine use of OPV in the 
United States. 

The 15 cases in the Israel outbreak 
occurred mainly in young adults im- 
munized in the distant past with OPV, 
in a subdistrict where E-IPV had been 
used exclusively for several years. We 
agree with Dr Katz that the spread of 
wild poliovirus to susceptible people 
via the under-protected gastrointes- 
tinal tracts of E-IPV—vaccinated chil- 
dren was a major factor in the devel- 
opment of the epidemic. Nevertheless, 
despite wide circulation of wild virus, 
only a single case of paralytic disease 
was observed among some 27 000 chil- 
dren who had received E-IPV, dem- 
onstrating the excellent individual 
protection afforded by this vaccine. 

The pros and cons of the two vac- 
cines were summarized by an Institute 
of Medicine panel convened 2 years 
ago? and were reviewed for AJDC 
readers recently by Marcuse,‘ who 
concluded that indeed the time has 
come to add E-IPV to OPV in the 
routine immunization schedule for 
American children. 

To the public health community in 
Israel the 1988 outbreak brought 
home forcefully the need for harness- 
ing the special virtues of both of these 
excellent products, while minimizing 
the undesirable features of each. To 
respond specifically to two of the ques- 


tions raised by Katz, we feel that 
gastrointestinal immunity is essential 
in a population like ours, which inter- 
acts socially and commercially with 
people from neighboring countries 
where polio is still hyperendemic. Fur- 
thermore, we regard the unintentional 
spread of vaccine virus to susceptible 
individuals as a highly beneficial at- 
tribute, even though it has stopped 
being fashionable to admit this in the 
United States.’ 

Our response to the outbreak has 
been the formulation of a new polio 
vaccination policy, which went into 
effect in December 1989: E-IPV is 
administered at 2, 4, and 12 months 
and OPV at 4, 6, and 12 months, with 
OPV boosters at ages 6 and 16 years. 

The cost of polio vaccines for each 
Israeli child will jump from less than 
$.50 to about $3.50, an increase with 
a satisfactory benefit-cost ratio. In a 
country where routine immunizations 
are offered to all children essentially 
free of charge, and where coverage by 
age 2 years for diphtheria and tetanus 
toxoids and pertussis and polio im- 
munization is almost 90%, no two-class 
system will emerge, and very few 
children, if any, will be lost to the 
program because of the extra injec- 
tions needed until DTP-E-IPV_ be- 
comes available. 

Is this basically an OPV policy or 
an IPV policy? It does not matter. We 
in Israel are hopeful that it is a com- 
bination that will eliminate indigenous 
poliomyelitis from our country in the 
next decade. 

Paut E. SLATER, MD, MPH 
Department of Epidemiology 
Ministry of Health 

PO Box 1176 

91010 Jerusalem, Israel 

1. Poliomyelitis-Israel. MMWR. 1988;37:624- 
625. 

2. Katz SL. Poliovirus vaccine policy: another 
perspective. AJDC. 1989;143:1007-1009. 

3. Institute of Medicine. An Evaluation of 
Poliomyelitis Vaccine Policy Options. Washing- 
ton, DC: National Academy of Sciences; 1988. 
10M publication 88-04. 

4. Marcuse EK. Why wait for DTP-E-IPV? 
AJDC. 1989;143:1006-1007. 

5. Melnick JL. Poliomyelitis vaccines: an ap- 
praisal after 25 years. Compr Ther. 1980;5:6-14. 


In Reply.—Dr Slater writes of the 
unending debate between the propo- 
nents of OPV and those favoring the 
addition or substitution of the new 
E-IPV. The exchange of commentaries 
by Drs Marcuse and me was not such 
a debate but a presentation of posi- 
tions both favoring the addition of 
E-IPV. The question was a matter of 
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timing; whether to make the addition 
now for the private sector only or to 
introduce it later when all infants and 
children would benefit, and when 
E-IPV could be integrated into our 
immunization schedule to include DTP 
and conjugate Haemophilus influenza 
B for infants. We agree with his con- 
clusion that the need exists for “har- 
nessing the special virtues of both of 
these excellent products.” The com- 
bined schedule that eventually will be 
used in the United States will probably 
differ from that initiated in Israel 
(E-IPV at 2, 4, and 12 months; triva- 
lent OPV at 4, 6, and 12 months and 6 
years and 16 years). Our schedule may 
perhaps use fewer doses. We envy the 
health system of Israel where “routine 
immunizations are offered to all chil- 
dren essentially free of charge.” This 
is not true in the United States where 
a two-class system persists. 

The background experience that 
forms the basis for the current Israeli 
OPV/IPV combined approach is more 
completely described in a recent arti- 
cle published in this country.’ Ten 
years’ experience in the Gaza Strip 
and West Bank with a combination of 
live and killed vaccines is presented. 
That schedule was somewhat different 
from the one Dr Slater presents now, 
but the overall results were impres- 
sive, with the near elimination of polio 
in a population where the disease had 
remained endemic despite previous 
efforts at eradication. The results of 
future surveillance will be of great 
interest to those of us outside Israel 
as well. 

SamuEt L. Katz, MD 

Department of Pediatrics 

Duke University Medical 
Center 

PO Box 2925 

Durham, NC 27710 

1. Tulchinsky T, Abed Y, Shaheen S, et al. A 
ten-year experience in control of poliomyelitis 
through a combination of live and killed vaccines 


in two developing areas. Am J Pub Health. 
1989;79:1648-1652. 


Children Should Not Be Routinely 
Screened for High Blood 
Cholesterol 


To the Editor—We disagree with Dr 
Strong’s' recommendation that pedia- 
tricians screen all children for high 
blood cholesterol. Our opposition to 
childhood cholesterol screening is 
based on an assessment of the evi- 
dence as to the benefits and adverse 
effects of such a policy. 
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Proponents of screening believe that 
identifying children with high blood 
cholesterol conveys information about 
their risk of developing coronary heart 
disease (CHD) many decades later, 
and that this could lead to interven- 
tions that would prevent CHD more 
effectively if begun in childhood than 
if begun as an adult. However, the 
evidence does not support this belief. 
For one thing, even in carefully per- 
formed research studies the associa- 
tion between cholesterol measured in 
childhood and cholesterol measured 
only 10 to 20 years later is far from 
perfect. In the Muscatine study,? for 
example, fewer than half of the chil- 
dren with cholesterol in the top 10% 
of the group remained in the top 10% 
in their 20s. Cholesterol measure- 
ments performed outside of research 
settings are likely to be less accurate, 
and hence even less predictive.* 

The more important issue, however, 
is whether intervention is more effec- 
tive when begun at an earlier age. The 
available evidence from clinical trials 
of lipid-lowering regimens suggests 
(surprisingly) that cholesterol reduc- 
tion is entirely effective at preventing 
hypercholesterolemia-related CHD, 
even when it is not begun until middle 
age. In other words, a man who begins 
lipid-lowering treatment at age 40 
years and lowers his blood cholesterol 
level from 7.0 to 5.4 mmol/L within a 
few years acquires the risk of an oth- 
erwise comparable man whose level 
was 5.4 mmol/L without treatment.® 
This makes it difficult to justify a 
policy of cholesterol screening and in- 
tervention beginning in childhood. 

There are important adverse con- 
sequences of cholesterol screening in 
childhood. Possible medical conse- 
quences include growth failure, which 
Lifshitz and Moses? reported in 20% 
of patients referred for dietary man- 
agement of hypercholesterolemia 
identified on routine screening, long- 
term effects of hypolipidemic drugs,’ 
and nutritional deficiencies. The psy- 
chosocial consequences of labeling 
children as being at high risk of dying 
many decades later and of singling 
them out from their peers for a re- 
stricted diet may be even more signif- 
icant. Finally, fiscal resources re- 
quired for screening, follow-up 
testing, and dietary counseling for 
millions of children would be enor- 
mous. 

We agree with Dr Strong that pedi- 
atricians can be preventive cardiolo- 
gists. Parents and children should be 


advised about smoking, exercise, and 
a prudent diet, as Dr Strong recom- 
mends. However, because of the unfa- 
vorable balance between possible ben- 
efits and risks, we recommend against 
cholesterol screening in childhood. 
Tuomas B. Newman, MD, MPH 
Departments of Pediatrics and 
Epidemiology and Biostatistics 
Robert Wood Johnson Clinical 
Scholars Program 


Warren S. Browner, MD, MPH 

Departments of Medicine and 
Epidemiology and Biostatistics 

Robert Wood Johnson Clinical 
Scholars Program 


STEPHEN B. Huttey, MD, MPH 
Departments of Medicine and 

Epidemiology and Biostatistics 
University of California at 

San Francisco 

Box 0314, UCSF 

San Francisco, CA 94143-0314 
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In Reply.—The letter by Drs New- 
man, Browner, and Hulley is much 
appreciated. They raised several im- 
portant issues and provided an oppor- 
tunity to expand on the rationale for 
screening children’s total serum cho- 
lesterol levels in an office setting (eg, 
pediatrician, family practitioner, 
clinic). 

The data of Lauer et al' cited in their 
letter are among the strongest to sup- 
port the importance of tracking. 
Adults whose total cholesterol (TC) 
level exceeds the 95th percentile ac- 
count for only a small percentage of 
coronary artery mortality. The vast 
majority of deaths occur at values that 
are between the 50th and 95th percen- 
tiles. Eighty-three percent of the 
youngsters described by Lauer et al 
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who were initially above the 90th per- 
centile were above the 50th percentile 
when measured as young adults. 
Those youngsters, therefore, become 
adults at increased risk of coronary 
artery disease (CAD). Additionally, 
the distribution of TC in the United 
States is skewed to the right. It is a 
“normal gaussian distribution” ob- 
tained from a population with an in- 
creased prevalence of CAD. There- 
fore, this distribution curve is not 
representative of normal values for 
TC. Normal values in a healthy popu- 
lation with a low prevalence of CAD 
are considerably lower than those ob- 
served in the United States.? This is 
why the 75th percentile of TC is fre- 
quently defined as upper normal. An 
adult in the 75th percentile 
(6.2 mmol/L) has a twofold greater 
risk of CAD than an individual with a 
value less than 5.2 mmol/L.’ 

Healthy life-styles initiated in youth 
are more likely to be continued in 
adulthood than are attempts to alter 
habitual activity in adulthood. This is 
axiomatic. Recidivism approximates 
90% in most studies of attempts to 
alter adult behaviors, such as diet for 
obesity. With better programs the rate 
is no longer quite so high for smoking 
cessation. 

The issue of the cost of screening is 
a real one; however, not when it is 
compared with the cost of drug ther- 
apy for hypercholesterolemia, coro- 
nary artery bypass surgery, and other 
“therapeutic” modalities of closing the 
barn door after the horse has left. 
Lipid-lowering regimens are not with- 
out side effects and complications. 
Would it not be more prudent to teach 
nutritional behaviors to the young and 
alter them as indicated, especially for 
those children with excessively ele- 
vated TC levels (ie, greater than the 
95th percentile or levels approximat- 
ing 5.2 mmol/L)? 

The Lifshitz and Moses‘ report is 
frequently cited as a failure of the 
health care system. It presents eight 
cases of children who failed to thrive 
because of maternal zealotry without 
physician guidance. Screening should 
provide the opportunity to counsel 
families appropriately. If nothing else, 
this report should stimulate primary 
care physicians to learn how to counsel 
more appropriately. It should not be 
evidence for not screening. 

Finally, children who are taught to 
eat prudently and follow a healthy 
nutritional plan will become the rule 
rather than the exception. In fact, the 
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youth who eats imprudently is the one 
who will be labeled in the future. 
W. B. STRONG, MD 
Medical College of Georgia 
Eugene Talmadge Memorial 
Hospital 
Augusta, GA 30912 
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Asphyxia and Cerebral Palsy 


Sir.— Your publication of the article by 
Naeye and Peters! in the October 1989 
issue of AJDC is puzzling. Although 
presumably written to add clarity to 
the debate on the role of birth as- 
phyxia as a cause of cerebral palsy 
(CP), this article offers us a fair mea- 
sure of further confusion. 

The article by Naeye and Peters 
presents analysis of a data set that has 
already undergone very sophisticated 
analysis by Nelson and Ellenberg?# 
and Freeman and Nelson.‘ Assuming 
that Drs Naeye and Peters feel the 
Nelson and Ellenberg analyses to be 
deficient on some accounts (why else 
bother to reanalyze the same data?), 
they fail to enlighten the reader with 
specific criticisms of their analyses, 
with information on how their classi- 
fication of cases and exposure factors 
and their results differ from those of 
Nelson and Ellenberg.?* 

Further, Naeye and Peters do not 
adequately distinguish between fac- 
tors that are associated with CP (and 
are, therefore, “risk factors” in epi- 
demiologic terms) and factors that are 
causal according to accepted scientific 
standards. For example, they find (as 
do others) that congenital disorders 
are present in a significant proportion 
of children with CP. There may be 
three possibilities for this: the congen- 
ital disorder caused the CP; both the 
congenital disorder and the CP were 
caused by the same exposure factor; 
or the congenital disorder and the CP 
are only statistically but not biologi- 
cally related. These possibilities can- 
not be distinguished by Naeye and 
Peters; their failure to recognize this 
can only contribute to further scien- 
tific and clinical confusion. 


At several points, Naeye and Peters 
refer to “victims of CP,” a characteri- 
zation whose offensiveness has been 
the target of educational campaigns 
by the United Cerebral Palsy Associ- 
ation, New York, NY, and other organ- 
izations. It is very disturbing to see 
such language in the pages of your 
journal. 

JUDITH K. GRETHER, PHD 
California Birth Defects 
Monitoring Program 
Department of Health Services 

2151 Berkeley Way 
Berkeley, CA 94704 
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In Reply.—Our study used different 
analytical methods from those em- 
ployed by Nelson and Ellenberg’ and 
thereby produced different findings. 
Nelson and Ellenberg used fetal brad- 
ycardia, low Apgar scores, and a delay 
in a newborn’s first cry to identify 
birth asphyxia. They may have been 
uncertain about the specificity of these 
criteria because they did not draw any 
final conclusions about the number of 
children in the study who had cerebral 
palsy (CP) as the result of birth as- 
phyxia. We used specific birth asphyx- 
ial disorders that were followed by 
neonatal seizures to identify asphyxi- 
ated neonates. Using these criteria, 9 
of the 150 cases of CP in the study 
could be attributed to birth asphyxia. 
We found strong indirect evidence that 
no cases of cerebral palsy due to birth 
asphyxia were missed in our analyses. 
We also found that low Apgar scores 
and several other common clinical con- 
sequences of birth asphyxia were sev- 
eral-fold more often the result of de- 
velopmental disorders than of 
asphyxia in children who subse- 
quently developed CP. Nelson and El- 
lenberg did not find much difference 
in the risk factors for the various types 
of CP. We found important differences. 
Birth asphyxia was a significant risk 
factor for quadriplegic but not for 
other types of CP. Maternal seizure 
disorders and cigarette smoking were 
antecedents of nonquadriplegic but 
not of quadriplegic CP. 

Nelson and Ellenberg did not utilize 
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methods for estimating attributable 
risks for individual risk factors for CP. 
Very recently, statistical methods 
were developed that permitted us to 
estimate these attributable risks and 
their standard errors, suggesting that 
71% of the quadriplegic CP and 40% 
of the nonquadriplegic CP in the study 
could be “explained” by the risk fac- 
tors in our models.?* 

We undertook analyses to try to 
explain the association of congenital 
malformations with CP. In several 
cases, central nervous system malfor- 
mations affected areas of the brain 
where damage would explain CP. In 
several other cases, cardiac malfor- 
mations were of a type that reduces 
oxygen levels in the blood supplied to 
the fetal brain. Newborns who die 
with these malformations sometimes 
have hypoxia-induced brain lesions 
that might produce CP. We made no 
further progress in exploring the re- 
lationship of congenital malformations 
to CP because we discovered that sev- 
eral-fold more pregnancies and chil- 
dren than were available in the study 
population would be needed to obtain 
the volume of data needed for defini- 
tive analyses. 

Dr Grether is correct in her claim 
that many individuals with CP do not 
consider themselves victims. To them 
the designation “victim” is degrading 
because it both conveys a negative 
image of their status and implies an 
unnatural origin for their condition. 
Our study supports this point of view 
in that it provides quantitative evi- 
dence that most CP is nonaccidental 
and nonasphyxial in origin. However, 
everyone recognizes that some indi- 
viduals with CP consider themselves 
victims because they so represent 
themselves in malpractice claims that 
they make against medical personnel 
who were present at their births. 
Many individuals with CP wonder if 
they were asphyxiated at birth. Our 
article provides specific information 
that should help these individuals and 
their caregivers to find an answer to 
this question. 

RicHarp L. Narre, MD 

J. Ricard Lanpis, PHD 

Pennsylvania State University 
College of Medicine 

500 University Dr 

Hershey, PA 17033 
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Clonidine Poisoning in Children 


Sir.—Clonidine hydrochloride is one of 
several medications that can produce 
serious toxicity in children with inges- 
tion of only a small amount. We describe 
a 3-year-old child who ingested a single 
0.2-mg clonidine hydrochloride tablet 
and developed coma, respiratory de- 
pression, and hypotension. This is the 
lowest dose reported to cause such pro- 
found toxicity in a young child. 


Patient Report.—A 3-year-old boy ingest- 
ed one of his grandmother's 0.2-mg clonidine 
hydrochloride (Catapres) tablets. Actual in- 
gestion was not observed, but a single tablet 
placed on a table was missing. The child indi- 
cated he had eaten it. He was transported 
by ambulance to the local emergency 
department. 

Approximately 1 hour after ingestion, the 
child was very lethargic and pale. His vital 
signs were as follows: heart rate, 76 beats per 
minute; respiratory rate, 8 to 10 per minute; 
and blood pressure, 100/80 mm Hg. An intra- 
venous line was placed and 5% dextrose in 
lactated Ringer's injection was infused at 80 
mL/h. Arterial blood gases were as follows: 
pH, 7.4; Pco,, 35 mm Hg; and Po,, 135 mm 
Hg. Gastric lavage was performed and 25 g of 
activated charcoal and 120 mL of magnesium 
citrate were administered. 

Approximately 20 minutes later, the child 
became increasingly difficult to arouse. His 
blood pressure began to drop and at one point 
was unobtainable. An infusion of dopamine 
hydrochloride was started at 10 pg/kg per 
minute without significant improvement. In- 
travenous fluids were increased to 300 mL/h 
and the infusion rate of dopamine hydrochlo- 
ride was increased to 15 pg/kg per minute, 
which increased his blood pressure to 98/60 
mm Hg. 

The child remained responsive only to 
painful stimuli and his pupils were constrict- 
ed but reactive. Naloxone hydrochloride 
(Narcan; 0.02 mg) was administered intrave- 
nously. Shortly after this the respiratory 
rate decreased to 4 per minute. Measure- 
ments of arterial blood gases revealed a pH of 
7.22, PCO, of 57 mm Hg, and Po, of 55 mm 
Hg. Oxygen administration was started and 
repeated measurement of blood gases re- 
vealed a pH of 7.27, PCO, of 45 mm Hg, and 
Po, of 109 mm Hg. The child’s respiratory 
status then continually improved. The child 
gradually became more alert and his blood 
pressure was stabilized at 100/80 mm Hg. 
Over the next hour intravenous fluids were 
tapered to 175 mL/h and the dopamine infu- 
sion rate was decreased to 10 pg/kg per 
minute. 

Twelve hours after ingestion, the dopa- 
mine infusion and oxygen were discontinued 


in the intensive care unit and intravenous 
fluids were reduced to maintenance rates. 
The patient gradually became more alert and 
active and he was discharged in the morning 
of the third hospital day. 


Comment.—Our patient ingested 
only one 0.2-mg tablet of clonidine hy- 
drochloride that resulted in severe tox- 
icity including coma, respiratory de- 
pression, and severe hypotension. Two 
other children have been reported in 
whom ingestion of a single clonidine tab- 
let resulted in comparable toxicity." In- 
gestion of larger doses has produced 
similar toxicity in both children and 
adults.* No correlation between the 
amount ingested and the severity of 
symptoms in children has been noted." 
No deaths have been reported. 

The symptoms of clonidine overdose 
are primarily related to the cardiovas- 
cular and central nervous systems. 
Drowsiness progressing to coma, mio- 
sis, respiratory depression or intermit- 
tent apneic episodes, bradycardia, hy- 
potension, and pallor have been 
reported, as have hypertension, hypo- 
thermia, seizures, and arrhythmias.’ 
Symptoms may develop rapidly, but 
usually resolve within 24 hours. 

The medical community and the gen- 
eral public must be made aware of the 
potential hazards from even small 
amounts of commonly available drugs 
and other household products. Inges- 
tion of a single 0.2-mg tablet produced 
severe cardiovascular and central ner- 
vous system toxicity in our patient. Sig- 
nificant toxicity has also resulted from 
the ingestion of small quantities of di- 
phenoxylate hydrochloride (Lomotil), 
eye and nasal decongestants, oil of win- 
tergreen, and artificial fingernail re- 
movers.”* Regional poison control cen- 
ters should be consulted to determine 
the potential hazard from poison expo- 
sures regardless of how harmless they 
may seem. 

GREGORY P. WEDIN, PHARMD 

SHARON L. RICHARDSON, RN 

West Virginia Poison Center 

West Virginia University 
School of Pharmacy 

3110 MacCorkle Ave SE 

Charleston, WV 25304 

GREGORY H. WALLACE, DO 

Humana Hospital 
Greenbrier Valley 

PO Box 497 

Ronceverte, WV 24970 
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Being ‘Just’ a Husband Can Be 
Fun 


Sir—I was amused by Dr Stiehm’s! 
account in the December 1989 issue of 
AJDC of his experiences as “prince 
consort.” He must be congratulated 
for being brave enough to share with 
the readers his problems handling lack 
of notoriety. I find it disconcerting, 
however, that his identity seems to 
center mainly, if not exclusively, 
around his professional persona. He 
becomes a “nonperson” away from his 
job and experiences great difficulty 
not being the center of attention. I 
wish to submit that he does not be- 
come a nonperson, but his wife’s hus- 
band, an intelligent and educated man 
with enough social graces and inter- 
ests “to make it” without the aura of 
the white coat. 

As Dean of Students and a success- 
ful physician, my wife enjoys her own 
reputation and prominence. There are 
occasions when I am “just the hus- 
band,” or the “Mrs” as I like to call 
myself. I do not pretend to enjoy the 
notoriety of Dr Stiehm, but I am far 
from unknown in our community. I 
enjoy, however, being in the back- 
ground, seeing my wife being the ob- 
ject of attention. It makes me proud 
of her accomplishments. I also enjoy 
having my sense of self-worth en- 
hanced by my association with as tal- 
ented a woman as my wife. After all, 


854 AJDC—Vol 144, August 1990 


it is a testimony to my excellent taste 
and judgment to have married her! 
Furthermore, I would like to think 
that there is much more to my person 
than my being more or less notable in 
my profession. 

Finally, I hope that equality in mar- 
riage will not necessarily translate 
into commuter arrangements. Such 
choices are, of course, based on the 
couple’s own priorities and needs. As 
for my wife and me, we want to be as 
close to one another as possible, thank 
you very much! 

Danie. V. ScH1pLow, MD 
Temple University 

School of Medicine 
Section of Pediatric Pulmonology 
St Christopher’s 

Hospital for Children 
Fifth Street and Lehigh Avenue 
Philadelphia, PA 19133 
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AJDC. 1989;143:1401-1402. 


Diagnosis for Bicoastal Husband 


Sir —Perhaps the headline for Dr 
Stiehm’s lament, “Being Just a Hus- 
band Is No Fun” should be amended 
to read, “My Social Attitude Is No 
Fun.” 

He’s missed the reason for his fall 
from status as a “big wheel” in Los 
Angeles to that of a “nonperson” when 
he visits his wife, a provost of a large 
university in Miami, Fla. 

He’s not, as he contends, a victim of 
a bicoastal marriage. His problem is a 
simple case of snobbery. 

The examples he lists of encounters 
with his wife’s colleagues at her 
Christmas party in Miami reveal that 
outside of his own milieu, he can’t 
converse his way out of a paper bag. 

Imagine the hardships of having to 
speak to members of his wife’s profes- 
sional community who discuss pets, 
mixed doubles, and, horror of horrors, 
a lowly associate professor who “crit- 
icizes the acoustics in the room.” To 
make things even worse, two people 


asked when he was moving to Miami. 

Of course, he doesn’t have problems 
of this nature on his turf at UCLA 
Medical School because, as he says, in 
Los Angeles “others regard me... as 
a useful, contributing member of so- 
ciety.” 

Dr Stiehm and I have one thing in 
common; I am also the spouse of a “big 
wheel.” She is a highly successful 
woman, not only in her career as a 
physician, but also as a writer and 
radio/television personality. 

At her functions I usually receive as 
much attention as she—sometimes 
even more—often from associates of 
hers whom I’m meeting for the first 
time. Why? Because people regard me 
as an interesting person who is inter- 
ested in others. 

How can Dr Stiehm rise above his 
assessment of himself as a “charming 
consort, who [when in Miami] lives in 
his wife’s reflected glory”? 

If he’ll take the trouble to look into 
the professional associates of his wife 
instead of down at them, I doubt that 
they will continue to respond by look- 
ing “through” him, even if they’re 
ignorant of the status he’s earned on 
the other coast. 

Give it a try, Dr Stiehm. You might 
wind up having a wonderful bicoastal 
time on your next commute to Miami. 

Jack NIDES 

Jack Nides Co 

1505 Fourth St 

Suite 216 

Santa Monica, CA 90401 
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In Reply. — 

I think that my main point, 

Which you seemed to miss, 

Is that a 50-50 relationship, 

Is the best bet for marital bliss. 
E. RICHARD StizHm, MD 
Department of Pediatrics 
UCLA School of Medicine 
10833 Le Conte Ave 
Los Angeles, CA 90024-1752 
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Pediatric Extracorporeal Membrane Oxygen 


The Time for Anecdotes Is Over 


ortality from acute respiratory fail- 
ure (ARF) in children remains dis- 
tressingly high at roughly 60% with lit- 
tle improvement over the past years.’ 
The sporadic use of extracorporeal 
membrane oxygenation (ECMO) for 
management of ARF should, therefore, 
not be surprising; the article by Scalzo 
et al in this issue of AJDC is one of a 
number of anecdotal reports of this ap- 
plication. Is ECMO areal advance in the 
care of children with ARF? We suggest 
that the answer may well be “no,” and 
urge that ECMO for ARF in outside the 
neonatal period be critically studied 
now, lest it become widely used without 
proof that it is beneficial (which appears 
to have happened for neonatal ECMO). 
Extracorporeal membrane oxygen- 
ation was used frequently for ARF in 
adults during the 1970s. However, a 
multicenter collaborative study com- 
paring ECMO with conventional thera- 
py was very discouraging, reporting 
90% mortality in both groups,’ and 
ECMO for ARF in adults disappeared 
virtually overnight. Another prospec- 
tive study of extracorporeal support of 
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gas exchange for adults with ARF has 
recently been undertaken, but the ma- 
jor finding thus far has been unexpect- 
edly high survival in the conventional 
therapy limb when ventilator care is 
standardized via rigid protocol.’ De- 
spite the adult experience, ECMO has 
been “reborn” as a supportive technique 
for the treatment of certain neonates 
and a cursory review of recent pediatric 
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literature suggests that neonatal 
ECMO is now a vigorous growth indus- 
try. However, the only two randomized 
prospective studies that have been done 
comparing ECMO with conventional 
therapy have been criticized for the 
their use of novel statistical methods. ** 
Other reported series have generally 
compared ECMO with historical con- 
trols (data for conventional therapy 
gathered during previous years). Gen- 
erally, eligibility for ECMO (“ECMO 
criteria”) has been determined by a pre- 
dicted mortality rate of about 80% based 
on this historical data. However, since 
“conventional” therapy has likely im- 
proved over the years, infants meeting 
ECMO criteria may have a much better 
survival rate in a state-of-the-art neona- 
tal intensive care unit. There is evi- 
dence that this may be the case’; in par- 
ticular, Nading’ and Dworetz et alë have 
reported 100% and 90% survival rates, 
respectively, in neonates who meet 
ECMO criteria but are managed 
conventionally. 

Extracorporeal membrane oxygen- 
ation may be used as a superior support- 
ive treatment for three reasons. First, 
ECMO is a logical supportive treatment 
of hypoxemia since it directly replaces 
the lost-lung funetion of gas exchange, 
whereas in contrast, the mechanical 
ventilator is really a replacement air 
pump. Second, ECMO is clearly a tech- 
nical success in that it is capable of sup- 
porting gas exchange no matter how 
severe the lung disease (unlike positive 
pressure ventilation). Finally, ECMO 
does not further damage the lungs as 
positive pressure ventilation may; this 
is a major presumed advantage of 
ECMO. The hidden assumption here is 


that positive pressure ventilation is pri- 
marily responsible for the end-stage 
pulmonary fibrosis and parenchymal 
destruction seen in patients dying of 
respiratory failure.’ The basis for such a 
belief is not very concrete, as it is 
impossible to separate the natural histo- 
ry of the pulmonary insult from an iatro- 
genic disease resulting from positive 
pressure ventilation. Is end-stage pul- 
monary disease caused by ventilator 
therapy, or is it the natural evolution 
from the initial pulmonary insult? Only 
if the former is the case will ECMO be 
beneficial. 

In evaluating new techniques for care 
of children with ARF, several difficul- 
ties are encountered. The mortality 
from this condition is not reliably 
known. How is one to evaluate the effi- 
cacy of ECMO unless there are data on 
the efficacy of conventional therapy? 
Patient-selection criteria are therefore 
unclear, but should be fairly strict, 
meaning the impression that the patient 
may not do well is not enough. We sug- 
gest that calculated intrapulmonary 
shunt fraction be included—surely in- 
sertion of a pulmonary artery catheter 
is not too invasive when one is consider- 
ing ligation of the carotid artery for 
ECMO. Also, the causes of ARF in chil- 
dren (compared with neonates) are het- 
erogeneous; the outcome of ARF is like- 
ly to vary according to the cause of 
respiratory failure, especially if there is 
multiple organ system failure. 

There is no agreement on what consti- 
tutes maximal conventional therapy in 
regards to what constitutes maximum 
or optimum positive end-expiratory 
pressure, tidal volume, and rate. What 
is to be the role of new or unconvention- 
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al approaches to mechanical ventilation 
such as inverse I:E ratio, airway pres- 
sure release, or high-frequency jet ven- 
tilation? The numbers of children with 
ARF are small compared with either 
adults or neonates. This necessitates a 
multi-institutional study, with stan- 
dardization between institutions for 
both ECMO and conventional therapy. 
A final serious question in any study of 
ECMO for ARF concerns the control 
group of patients who will receive con- 
ventional therapy: Will patients be al- 
lowed to die on the conventional limb of 
sucha study? One suspects that children 
failing conventional therapy will be of- 
fered experimental therapy as a com- 
passionate act. The situation is ethically 
difficult, but it is clear that the provision 
of an “escape route” into such a study, 
that is, offering the experimental thera- 
py to patients who appear to be failing 
the conventional therapy, creates prob- 
lems in data analysis. These issues will 
certainly complicate any multicenter 
study of pediatric ECMO. 

It is worth noting that ECMO is not 
specific therapy for lung disease, but is 
merely an alternative support tech- 
nique. Like mechanical ventilation, it 
does nothing to repair damaged lung 
tissue but only supports the organism 
during lung failure in hopes that healing 
will occur. If the initial insult causes the 
lungs to progress to end-stage fibrosis, 
then no temporary supportive tech- 
nique will be of benefit. Unfortunately, 
many (perhaps most) patients dying of 
ARF do not die because of respiratory 
failure per se. Rather than succumbing 
to unrelenting hypoxemia, such individ- 
uals frequently maintain acceptable ar- 
terial oxygenation but develop fatal 
multiple organ system failure often due 
to sepsis.’” If the most common death 
among children with ARF is multiple 
organ system failure, an alternative 
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way of supporting gas exchange will not 
improve outcome. 

Although there are many unan- 
swered questions about pediatric 
ECMO, mortality from ARF remains 
frustratingly high and improvement has 
been slow. The problems and limita- 
tions of ECMO dictate that it be studied 
carefully and cautiously, but the sever- 
ity of the problem of ARF dictates that 
ECMO for this indication cannot be dis- 
missed without study. The technical 
feasibility of ECMO is established; 
therefore, further anecdotal reports of 
its successful institution will not be 
very useful, but a comparative study is 
needed. An organization was recently 
created specifically to examine this and 
related issues (The Extracorporeal Life 
Support Organization). We suggest 
that those considering ECMO for non- 
neonatal ARF communicate and coop- 
erate with this group. 

In considering the possibility of 
ECMO for supportive care in ARF, one 
cannot escape the nagging doubt that 
perhaps we are barking up the wrong 
tree altogether. The actual mechanism 
of lung damage during most causes of 
ARF is not understood. A bewildering 
variety of possible mediators has been 
identified, including proteolytic en- 
zymes released by granulocytes, com- 
plement, oxygen radicals, fibrin and fi- 
brin degradation products, and various 
metabolites of arachidonic acid. *™” Im- 
proved understanding of these complex 
processes may allow for pharmacologic 
modulation of them. One might hope 
that intervention in the actual mecha- 
nism of lung damage would be an im- 
provement over simple supportive care. 
Improvements in supportive care for 
ARF-—should ECMO prove to be 
that —will be useful and welcome. How- 
ever, real improvement in mortality 
from ARF will most likely have to await 


improved understanding of the mecha- 
nisms of pulmonary injury. 
Donar D. VERNON, MD 
J. MICHAEL DEAN, MD 
Division of Pediatric 
Critical Care Medicine 
Department of Pediatrics 


Epwin C. McGoucu, MD 

Division of Pediatric 
Cardiovascular Surgery 

Department of Surgery 

University of Utah and Primary 
Children’s Hospital 

100 N Medical Dr 

Salt Lake City, UT 84113 
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Editorials 


The Kighty-Hour Workweek 


Residency Friend or Foe? 


There has been a national outery 

from the public sector and the med- 
ical profession regarding excessive 
hours worked by house staff and the 
potential implications for both resi- 
dents and patients. In the widely pub- 
licized Libby Zion case in New York, 
a grand jury concluded that long res- 
ident working hours adversely af- 
fected patient care and subsequently 
contributed to the death of a hospital- 
ized young woman.’ Stringent regula- 
tions and guidelines were then man- 
dated by the New York State Health 
Department that imposed statutory 
limitations on the working hours of 
house officers. In the July issue of 
AJDC, Daigler and colleagues? de- 
scribed their initial efforts to follow 
these recommendations to improve 
residency working conditions and jun- 
ior resident supervision. 

In their model, Daigler et al outlined 
pediatric residency schedule changes 
and modifications in inpatient rota- 
tions at the Children’s Hospital of 
Buffalo, NY, which reduced first-year 
house officer working hours to 80 
hours per week. (Unfortunately, these 
changes were implemented only on 
general inpatient floors and did not 
affect rotations in the neonatal and 
pediatric intensive care units.) At the 
end of the first year of this program, 
residents perceived their fatigue and 
stress level to be less than expected, 
but did not feel that there were signif- 
icant improvements in patient care or 
that their “quality of life’ was im- 
proved. 

There is no question that residency 
education is a stressful process. For 
many years, it has been accepted as a 
“rite of passage,” with no real initia- 
tive within the medical community for 
change. The demands placed on house 
officers are legion—frequent and rap- 
idly successive on-call admissions with 
limited time to reflect on the differ- 
ential diagnosis and treatment plan 
for one patient before the next one is 
ready to be “worked up”; interns in- 
security about their skills and compe- 
tence in caring for critically ill pa- 
tients; constant interruptions by 
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pagers; and long hours. No one ever 
said that postgraduate medical edu- 
cation should be easy; becoming a 
skilled health care professional is hard 
work and requires personal sacrifices. 
However, it is now time for change. 
The increasing number of residents 
suffering from severe emotional crises 
and depression is a strong message 
that our current system is not satis- 
factory.* 

Does the system now implemented 
at Buffalo work? It is a step in the 
right direction, but it demonstrates 
considerable limitations. Is hiring 
more residents the answer to limiting 
house staff working hours? Additional 
manpower is one mechanism to de- 
crease working hours; just spread the 
hours and work over an increased num- 
ber of staff. However, adding more 
residents to provide yet another “ser- 
vice obligation” (independent of edu- 
cational goals) is not the answer. It is 
not appropriate to enlarge residency 
programs for the sole purpose of meet- 
ing patient service demands. Expan- 
sion and utilization of other qualified 
health care professionals, such as 
house physicians and nurse practition- 
ers, is one alternative. It is somewhat 
disappointing to see that the neonatal 
intensive care unit and pediatric inten- 
sive care unit resident schedules were 
not modified. These patient care areas 
are well known for their rotations 
characterized by sleep deprivation and 
high stress. 

Whatever systems are used to limit 
resident workweek hours, there will 
be an attendant cost. There is much 
ongoing debate as to who should bear 
these costs. Is it the responsibility of 
departments of pediatrics? Do post- 
graduate educational residency pro- 
grams alone shoulder the responsi- 
blity of meeting increasing clinical 
service demands? I believe that hos- 
pitals, as the institutional entities in 
which patient care is provided, must 
ultimately pay for these services. This 
is strong medicine to swallow and will 
only add to the spiraling costs of health 
care. This is complicated by the fact 
that the fiscal solvency of hospitals is 


dependent on an ever-shrinking bot- 
tom line. Therefore, we can expect 
that this financial burden will be 
passed on to patients (or governmental 
agencies) that these facilities serve. It 
is hoped that this will not occur at the 
expense of other aspects of health care 
provision, with predictable adverse 
effects. 

Although Daigler et al documented 
a decrease in resident working hours, 
it is not evident that there was a well- 
defined, objective improvement in a 
very important end point: the resi- 
dency educational process. Did resi- 
dents learn better? Did this lead to 
higher quality (and safer) patient 
care? These difficult and complex 
questions are at the heart of the issue; 
yet it may be too early in the evolution 
of these programmatic changes to 
make this determination. 

Where do we go from here? The 
faculty at the Children’s Hospital of 
Buffalo should be congratulated for 
their initial attempts to tackle this 
problem. Efforts to change an ailing 
educational system must continue. 
However, we must not completely sac- 
rifice a process that has been other- 
wise successful in educating new phy- 
sicians in the art and science of 
medicine. There will always be long 
hours; there will always be nights on 
call when we don’t have a chance to 
rest our heads. But never let anyone 
say that we did not learn during these 
occasions. It wasn’t easy and we may 
have complained about it at the time, 
but we, as physicians, and our patients 
(then and now) are both better and 
healthier because of it. 

ALAN D. Bepricx, MD 
Section of Neonatology and 

Nutritional Sciences 
Department of Pediatrics 
College of Medicine 
University of Arizona 
Tucson, AZ 85724 
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Life After Residency 


Setting Priorities in Pediatric Professional Life 


[ appreciate the opportunity to reflect 

on an issue that I believe has become 
critical to professional life, particularly 
alife in medicine. My plan for this edito- 
rial is to share a collection of thoughts on 
the problem of setting priorities and to 
examine the way in which conventional 
approaches to the problem have been 
driven by a set of tacit (and possibly 
misleading) assumptions. 

One’s approach to the issue of priority 
setting is necessarily idiosyncratic and 
highly personal. Mine is based primarily 
on the individual experience of Tom 
Boyce and has little objective validity 
beyond the criterion of seeming true to 
me most of the time. Readers are there- 
fore encouraged to view all that is set 
forth herein through the interpretive 
lenses of their own worldviews. I am no 
expert in the field of setting priorities, 
and I have struggled with these issues 
as long and hard as anyone I know inside 
or outside of medicine. 

I believe we are faced in medicine— 
and perhaps especially in pediatrics be- 
cause of who we tend to be as physicians 
and as people—with a difficult and 
thorny dilemma. We are confronted on 
all sides by urgent demands for our time 
and our energy. The profession itself 
has a legacy of long hours and heavy 
responsibilities. Most of us who find 
ourselves drawn to pediatrics have a 
particular sensitivity to the needs of 
children and families, a sensitivity that 
makes it difficult to ignore either our 
obligations to patient care or our obliga- 
tions to family and friends. Along with 
the body of knowledge and technical 
skills that are implanted in us as a part of 
medical education, I believe there is an 
unspoken professional consensus that is 
also conveyed and that embodies a con- 
ventional wisdom about the use of time 
and the setting of priorities. It is a view 
that is quietly but rigorously taught, not 
in lecture halls and seminars, but in the 
assumptions that guide life-style deci- 
sions and discourse among physicians. 
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This unspoken consensus might be sum- 
marized in the following statement: 


Medicine is a demanding profession that re- 
quires long years of intensive training. At 
the end of a period of somewhat grueling 
preparation, however, young physicians can 
look forward to substantial financial gain, a 
rewarding professional life, and an ample al- 
location of personal freedom. Time for per- 
sonal or family relationships and involve- 
ment with children may be perennially 
limited. But efficiency grows with experi- 
ence, and high-quality use of small segments 
of time can become a valued and important 
skill. The greatest rewards of a life in medi- 
cine come to those who are successful in de- 
laying gratification, who maintain a principal 
commitment to medicine, and who develop 
efficient, nonwasteful approaches to patient 
care. 


To my ears at least, this is a mild- 
mannered, rather innocuous philosophi- 
cal statement that underpins what I will 
call the culture of medicine over the last 
two or three decades. But hidden within 
this statement of conventional wisdom 
are at least five tacit assumptions that I 
believe guide our collective approach to 
the setting of priorities and the making 
of key decisions about the character of 
our lives. These assumptions might be 
articulated as follows: 

1. The development of meaningful 
personal relationships (such as one’s 
marriage) can and often must be post- 
poned until certain professional goals 
are attained. 

2. Medicine must be the physician’s 
highest priority (with the corollary that 
the more time devoted to medicine, the 
greater the rewards). 

3. The single objective in setting pri- 
orities is to establish a balance between 
work life and home life. 

4. In most issues of competing de- 
mands on time, efficiency is the 
solution. 

5. Lack of time with children can be 
balanced by spending “quality time.” 

I invite you to examine these assump- 


tions, one at a time, and to assess the 
extent to which they hold up under seru- 
tiny and thereby deserve our alle- 
giance. My objective here is not somuch 
to weigh evidence for and against the 
five assumptions as it is to review the 
possibility that our tacit beliefs sur- 
rounding the assumptions may in fact be 
flawed. 

1. Meaningful Personal Relation- 
ships Can and Often Must Be Post- 
poned.—In a recent JAMA article, 
Gabbard and Menninger’ from the Men- 
ninger Foundation Clinic summarized 
their 11 years of observations on what 
they call “the psychology of postpone- 
ment in medical marriages.” Their data 
are based on a population of 320 physi- 
cians and their spouses who attended 
workshops on balancing the demands of 
medical practice within the context of a 
marital relationship. The duration of 
marriages represented in their sample 
ranged from 2 to 55 years, with a mean 
of 18.8 years. 

Gabbard and Menninger’s' review of 
the literature on medical marriages in- 
dicated that, while physicians have a 
divorce rate that is no higher than that 
of nonphysician peers, physicians and 
their spouses are generally unhappier 
with their marital relationships. They 
note that, while time constraints are 
generally blamed for this “unease” 
within the medical marriage, studies 
have not supported this cause-effect 
linkage. Rather 


blaming time as the culprit is more accurate- 
ly seen as a way of displacing troubling issues 
inthe marriage onto factors outside the mar- 
riage. The frequent tendency to use the de- 
mands of medical training or practice to justi- 
fy one’s absence or unavailability is a 
reflection of a significant emotional issue for 
many physicians, especially men—marked 
discomfort with closeness and even more 
marked reluctance to acknowledge this dis- 
comfort or deal openly with it. 


Gabbard and Menninger’ go on to ob- 
serve that many physicians’ marriages 
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are characterized by a strategy of post- 
ponement, in which the demands of 
training, the rigors of starting practice, 
and the expectations of colleagues are 
used as excuses to avoid emotional inti- 
macy in the marital relationship. Over 
and over again, physicians’ marriages 
are filled with endless procrastinations 
attributed to a succession of urgent, 
competing obligations. Through it all, 
they continue to reassure their spouses 
that in the future—after training or af- 
ter the practice takes hold or after ten- 
ure—there will finally be time for each 
other. Ultimately, the psychology of 
postponement proves to be a psycholo- 
gy of avoidance. “Many physicians,” 
Gabbard and Menninger conclude, “se- 
cretly hope that they will never be cor- 
nered by their spouses and forced to 
confront the emotional vacuum created 
in their marital relationship.” 

Marriages and relationships to life- 
time friends have a tendency to be put— 
as we say—“on hold.” The “back burn- 
er” is fine, perhaps, for projects and 
avocations, but people, particularly 
people who care deeply about you, can- 
not endure for long the back burner’s 
loneliness and seclusion. The second as- 
sumption is different but highly related. 

2. Medicine Must Be the Physi- 
cian’s Highest Priority.—Here, I 
must be careful. I believe that great 
damage has been done to physicians’ 
personal lives in the past by a myopic, 
single-minded devotion to medicine. 
Nonetheless, I also believe that today 
an equally troubling force within our 
profession is a tendency not to take seri- 
ously enough the responsibilities of our 
work and the commitment that those 
responsibilities entail. It seems to me 
that many of the tremendous societal 
problems that are currently afflicting 
the medical profession—problems such 
as the growth of malpractice litigation 
or the decline in public esteem for physi- 
cians or the wholesale takeover of hospi- 
tals and clinics by an army of MBAs— 
are deeply rooted in our willingness to 
abandon a fundamental commitment to 
the well-being of patients and the re- 
sponsibilities of patient care. 

It cannot be denied, I think, that phy- 
sicians in the past have sustained great 
personal deprivation at the hands of an 
unexamined dedication to medicine. 
One need not look far into the ranks of 
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our elder colleagues even today to rec- 
ognize the ravages of a life spent too 
constrained, too devoted to the exigen- 
cies of medical practice. The conse- 
quences of that approach are all around 
us: broken marriages, addictions to al- 
cohol or other drugs, children who have 
grown up unfathered or unmothered, 
and a kind of personal shallowness that 
accompanies the allocation of too much 
life into one of its components. 

On the other hand, I have grown just 
as concerned over past years by precise- 
ly the opposite problem: the neglect of 
professional commitment and a tenden- 
cy to place one’s private life above all 
else. I think, for example, that the con- 
temporary epidemic of malpractice 
claims can be traced directly to the accu- 
rate public perception that physicians 
are committed first to themselves and 
second, if at all, to their patients and 
their profession. In general, parents do 
not sue a physician who they believe has 
steadfastly and devotedly attended to 
the needs and welfare of their child, 
almost regardless of the outcome. Our 
historically high place in the conscious- 
ness of the American public was trace- 
able largely to the perception that phy- 
sicians lived difficult, trying, and at 
times exhausting lives in the service of 
their patients. I think there can be no 
question that the tidal wive of malprac- 
tice that threatens to undo us as a pro- 
fession is related directly to the erosion 
of that perception. 

So what is the answer? Are we to 
capitulate to public demands that we try 
to be “all things to all patients”? Surely 
the answer to that question is no. But, 
on the other hand, can we afford to for- 
sake true professional commitment as a 
means of upholding and protecting per- 
sonal life? Perhaps the answer is, as 
suggested by the 19th-century Danish 
philosopher Sgren Kierkegaard, that 
this is not a situation amenable to what 
he called an “either/or” solution. Per- 
haps the solution lies instead in a dialec- 
tic that simultaneously embraces a 
deep-seated commitment to both pro- 
fessional and private life. Such a view 
acknowledges the counterintuitive, 
nonadditive way in which attempting to 
hold to two mutually exclusive posi- 
tions—in this case, the primacy of medi- 
cine vs the primacy of private life—can 
result in a new, synthetic view of both. 


There is a sense in which the building 
of a “creative tension” between one’s 
public and private lives results in great- 
er contentment and well-being than a 
unifocal dedication to either. I would 
even go so far as to assert—and here I 
am undoubtedly on somewhat thin ice— 
that one’s commitment to both aspects 
of life results, paradoxically, in more 
energy, more creativity, and more effi- 
cacy derived from and given to each. 
There seems to be an illogical and anom- 
alous way in which honestly dividing 
your commitment between profession 
and home offers more of your self to 
both. 

Thus far, I have drawn the reader’s 
attention to the issue of a relatively sim- 
ple, dichotomous balance between two 
aspects of life: work and family. The 
truth, however, is that it is even more 
complicated than that, and this binary 
view of life is also a part of the assump- 
tion structure of medicine, deserving in 
itself to be reexamined. The third as- 
sumption, therefore, follows: 

3. The Single Objective in Setting 
Priorities Is to Establish a Balance 
Between Work Life and Home Life. — 
Here, my thesis is that viewing our di- 
lemma simply as a conflict between 
work and home is an oversimplification 
that obscures the real magnitude of the 
problem. What my dialectic approach to 
the conflict between work and family 
life neglects is a critical third element: 
the need for solitary, reflective time in 
which one becomes more aware of life’s 
scope, of the meanings and mysteries of 
human experience, and of the spiritual 
longing placed within each of us. 

Let me be explicit: my personal orien- 
tation in regard to these issues lies very 
much within a Judeo-Christian tradi- 
tion. To my mind, what all of the con- 
cern over balancing work and family life 
leaves out is the need for a committed, 
disciplined search for meaning: the 
problem of why we do work, why we 
have relationships, or why we make a 
family. It seems entirely possible to me 
that one could lead, for 40 years, a life in 
medicine perfectly balanced between 
professional and personal obligations 
and retire at age 65 or 70 years without 
the slightest idea what it was all about. 
There is a third dimension to this busi- 
ness of balance that must not be forgot- 
ten, and that has to do with an individual 
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encounter with the deeper significance 
of one’s life. Without some way of sens- 
ing the force of these deeper currents, 
we are adrift, I am afraid, on a vast, 
dark ocean in a very, very small boat. 

I have become completely convinced 
- that the only real meaning accessible to 
our public or private lives is that mean- 


ing derived from a context of true spiri- 


tuality. In one’s efforts to find a balance 
between what is done as a pediatrician 
and what is done as a husband or wife or 
- parent or friend, it is important to leave 
time as well for moments of reflection 
and quiet, to ponder the immensity ofall 
that surrounds us. 

4. Efficiency Is the Solution. — One 
of the invaluable skills that grows in us 
as we move through residency training 
is the capacity for fitting growing vol- 
umes of work into smaller units of time. 
By midway through the second residen- 
cy year, we are veritable masters of 
efficiency, organizing work into pack- 
ages of awesome density and 
complexity. 

There is much to say for efficiency, 
and all of us have relied at one time or 
another on the seeming capacity for 
more and more productivity to be 
~ shoved into a single day of work. With- 
out urging an abandonment of efficiency 
altogether, I want to point out at least 
two limitations that may be stumbled 
across in a quest for ultimate efficiency. 

The first is that the relationship of 
efficiency to production is nonlinear. 
There is a curious way in which striving 
for greater and greater efficiency be- 
gins, at some point, to have fewer and 


fewer rewards. As we ascend to the 
higher quanta of turboefficiency, we of- 
ten find that increasing efforts no longer 
result in the same boost in work. Just as 
things in the physical universe become 
strange when one approaches the speed 
of light, trying to exceed the efficiency 
of, say, a chief resident can result in 
odd, cosmic anomalies. 

The second problem with efficiency is 
that what is most likely to be eliminated 
in the work of the quintessentially effi- 
cient physician is the very part of our 
work of which parents and children are 
most in need. I am fully convinced that 
the quality of the care we give to fam- 
ilies is at least as dependent on our ca- 
pacity for slow, careful listening as it is 
on high-speed differential diagnosis and 
the right answer in the shortest possible 
time. What efficiency tends to overlook 
is the therapeutic utility of inefficiency 
and the need that parents so often have 
for someone to attend thoroughly to 
their questions and worries. 

5. Lack of Time With Children Can 
Be Balanced With Quality Time.—I 
would like to debunk what has become 
enshrined as an almost holy artifact in 
the mythology of contemporary life. 
Quality time is simply a cultural myth. 
There is no such thing and never has 
been. So we should not count on it hap- 
pening and should not try to create it (I 
am indebted for this insight to my friend 
and teacher, Reverend Earl Palmer). 

My observation of my own children 
over nearly 18 child-years is that mo- 
ments of joy and extraordinary close- 
ness do indeed happen, but they happen 


A Pertussis Vaccine Myth Dies 


In the March 23/30, 1990, issue of 

JAMA, there is an article by Griffin 
- et al’ concerning the risk of seizures 
and encephalopathy after immunization 
with diphtheria-tetanus-pertussis vac- 
cine. Accompanying that article is an 


a 


See also p 899. 


editorial by James Cherry, MD,’ profes- 
sor of pediatrics at UCLA and a former 
member of the AJDC editorial board. 
Dr Cherry argues persuasively that 
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permanent neurologic damage after 
pertussis vaccine is a myth and that it is 
time for that myth to end. I urge all 
interested readers to seek out the edito- 
rial and the article it highlights. 

Over the years, I have been per- 
suaded by a growing body of evidence 
that the so-called pertussis vaccine en- 
cephalopathy does not exist. Many 
years ago, I believed, as did most vac- 
cine investigators at the time, that a 
certain number of children were perma- 
nently damaged by the toxic influence of 


when they are least expected—utterly 
unplanned and unanticipated, in the 
most mundane and trivial of circum- 
stances. The trick is to spend enough 
time with your children so that these 
startling, rare, and unexpected gifts 
can arise—unannounced—out of the 
morass of day-to-day child rearing. 

I read somewhere recently that an 
idea is something you have, an ideology 
is something that has you. I have want- 
ed, in these comments, to foster coura- 
geous and critical thought about the ide- 
ology that has been handed to all of us, 
one way or another, over the years of 
our medical education and training. 
Much of that ideology is substantial and 
worthy of commitment. But some of it is 
tarnished, and I would encourage each 
of us to explore, with other stumblers in 
the dark like me, new ways of setting 
and preserving priorities. Begin by 
making the choices and setting the pri- 
orities that will guide you toward a life 
in pediatrics that is not simply the by- 
product of competing demands, but a 
true representation of the values you 
choose to uphold. 

W. Tuomas Boyce, MD 
Division of Behavioral and 
Developmental Pediatrics 
University of California 
A203, 400 Parnassus Ave 
San Francisco, CA 94143 


This article was presented at the “Life After 
Residency” symposium sponsored by the Northern 
California Chapter of the American Academy of 
Pediatrics, September 27, 1989. 
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pertussis vaccine on the brain. We held 
this belief because of published anecdot- 
al reports, added to our own limited 
individual experience as infectious dis- 
eases consultants, of patients who expe- 
rienced neurologic disorders in tempo- 
ral association with receipt of pertussis 
vaccine. What was disquieting in all of 
the reports and experience is that no 
diagnostic test or combination of tests 
was specific for “pertussis vaccine en- 
cephalopathy.” Indeed, even in children 
who died with a putative diagnosis of 
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pertussis vaccine encephalopathy, no 
specific morphologic findings were iden- 
tified that established this diagnosis. 

Since those early years a number of 
careful studies have been carried out, 
and, as Dr Cherry points out, 230 000 
children receiving 713 000 doses of vac- 
cine have been evaluated for neurologic 
sequelae, with no evidence of a causal 
relationship between pertussis vaccine 
and permanent neurologic illness.** The 
National Childhood Encephalopathy 
Study, which reported a relationship, 
has been refuted.*” 

Why do parents and some physicians 
persist in their fervent belief that per- 
tussis vaccine causes permanent neuro- 
logic damage? The reasons are multiple 
and varied. 

1. Serious neurologic disease occurs 
to infants during the same age periods 
vaccines are administered. For exam- 
ple, infantile myoclonic seizures and id- 
iopathic epilepsy often have their onset 
in the 2- to 6-month-old group. These 
diseases occur whether the child re- 
ceives pertussis vaccine or not, but 
when they occur in temporal association 
with pertussis vaccine, some parents 
and physicians automatically assume 
the two events are related.*’ One simple 
example might serve to illustrate this 
natural assumption. I call this the “toad 
and wart fallacy,” ie, handling toads 
causes warts, because in the dim past 
this temporal association was made, be- 
fore we knew that warts are caused by a 
human virus and are not contracted by 
contact with toads. Many other exam- 
ples could be cited, since this “guilt by 
association” fallacy is widespread. I be- 
lieve it is a major reason that many ac- 
cept post-pertussis vaccine encephalop- 
athy as fact. 

2. There is a natural tendency not to 
accept uncertainty and ambiguity. Phy- 
sicians often want to have “neat” expla- 
nations for the clinical phenomena they 
witness; they are not satisfied with 
“maybe” or “maybe not.” The parents of 
a disabled child do not want to be told 
that there is no “reason” for their child’s 
illness other than chance or “fate.” For 
some parents and physicians, it is much 
easier to accept a putative cause than to 
have no reason. 

3. None of us wishes to have the least 
“taint” on our children. We do not ac- 
cept deformity or tragedy without at 
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least passing, and sometimes more per- 
manent, feelings of personal responsi- 
bility. How much easier it is, then, to 
ascribe “blame” to the vaccine rather 
than agree that this disastrous outcome 
was inevitable, due to factors we might 
interpret as personal, eg, inherited ten- 
dency, something we “did” during preg- 
nancy, or the like. Ifa child has idiopath- 
ic epilepsy temporally associated with 
receipt of pertussis vaccine, it is not 
comforting to know that a family history 
of epilepsy was a factor, and it may be 
more comforting to accept the vaccine 
as the cause. 

4. Some parents believe that person- 
al tragedy must have some retribution. 
If the vaccine caused it, then the doctor 
or the manufacturer should pay. I sus- 
pect that some individuals pursue law- 
suits out of greed, but most do so be- 
cause it assuages their conscience, ie, it 
brings “justice” into a tragic clinical cir- 
cumstance. Unfortunately, there are 
those in our society who pander to this 
tendency and will encourage, solicit, or 
even embarrass parents into bringing 
suit, which has the consequence of rein- 
forcing strongly the causal association 
between the vaccine and the outcome, 
even when all the evidence is to the 
contrary. 

There probably are other reasons, 
but the societal outcomes include forma- 
tion of advocacy groups to “make cer- 
tain that other children will not be 
harmed,” the filing of lawsuits and their 
consummation, and defensive actions 
taken by physicians and manufacturers 
that limit either the use of vaccines or 
their availability. These outcomes lead 
to the persistence of a disease that may 
be preventable and increase costs for 
the vaccines. Additionally, they could 
lead to unreasonable solutions, such as 
those alluded to in Dr Cherry's 
editorial. 

We must bring order out of the cur- 
rent chaos. Whole cell pertussis vaccine 
is NOT the most desirable vaccine. This 
is not because whole cell pertussis vac- 
cine is not effective—it is. This is not 
because whole cell pertussis vaccine is 
associated with permanent neurologic 
damage—it is not. Whole cell pertussis 
vaccine is not the most desirable vaccine 
because it is associated with temporary, 
uncomfortable local reactions and some 
severe systemic reactions, none of 


which are desirable in a vaccine. The 
search is on, using vaccines that appear 
less reactogenic and equally efficacious 
compared with whole cell vaccines. In 
this issue of AJDC, the study by Morti- 
mer et al” provides the latest evidence 


for the efficacy of one such “component” 


vaccine. I am confident that we will 
have such licensed products in the fu- 
ture. In the meantime, we should con- 
tinue to use whole cell pertussis vaccine 
with confidence in its safety and 
efficacy. 

VINCENT A. FULGINITI, MD 

Editor, AJDC 

Dean’s Office, Room 1529 

Tulane University 

School of Medicine 
1430 Tulane Ave 
New Orleans, LA 70112 


Dr Fulginiti has not been engaged in recent years 
in research on pertussis vaccine. Many years ago he 
received support from a variety of pharmaceutical 
firms to undertake studies of many vaccines, includ- 
ing pertussis vaccine. He has also, in the past but 
not in recent years, testified as an expert witness 
for physicians and pharmaceutical firms, for which 
he received compensation, in trials concerning the 
alleged side effects of pertussis vaccine. 
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The lethargic, hypotonic child. The fretful infant who doesn't eat. No specific 
evidence of disease...yet something clearly is wrong. 


Fortunately, pediatricians are now identifying a cause of these and other 
similarly perplexing symptoms: an inability to metabolize fatty acids. One cause 
of this problem is primary systemic carnitine deficiency. 


Why children require adequate carnitine 

Carnitine is essential for fatty-acid oxidation and synthesis in energy production. 
Carnitine deficiency results in loss of energy and toxic accumulations of free 
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e hepatic coma e lethargy development in infants 
e encephalopathy 
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carnitine deficiency in children and because it has little or no toxicity, 
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So safe, there are no contraindications 

CARNITOR” has no serious side effects apart from mild diarrhea, which 

is easily reversible with dosage adjustment or discontinuance. Because mild 
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information, a summary of which follows: 


INDICATIONS AND USAGE CARNITOR (levocarnitine) is 
indicated in the treatment of primary systemic carnitine 
deficiency. 
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Pediatric use See Dosage and Administration. 
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The Editorial Board Speaks... 


James C. Corrigan, Jr, MD 





“Jim” is well known to AJDC, as former associate editor, expert referee, author, and 
editorialist. Jim’s early training in internal medicine, prior to his pediatric education, has 
enabled him to have a bread view of medicine. He has put this breadth of knowledge to good 
use, combining it with his expert knowledge in hemostasis. As a result, he has been a sought- 
after consultant in internal medicine, surgery, obstetrics, and gynecology, as well as in 
pediatrics. Jim’s most recent accomplishments include completion of a 2-year term as chief of 
staff at University Hospital, Tucson, Ariz, and a 1-year term as president of the Pima County 
Medical Society, Pima County, Arizona. He is serving on the Pediatric Test Committee of the 
National Board of Medical Examiners and on the International Committee on Thrombosis and 
Haemostasis. His most recent publications have emphasized his global interests and compe- 
tencies and have included studies of the fibrinolytic mechanisms in newborn infants, hemo- 
static markers in acute stroke, and von Willebrand factor patterns in patients with preeclamp- 
sia. I am pleased to report that Jim has accepted the positions of vice dean for academic affairs 
and professor of pediatrics at Tulane University School of Medicine, New Orleans, La, 
effective July 1, 1990. Jim is married to Carolyn, and they have two children, Jeff and Nancy. 


WHERE ARE THE JUNIOR INVESTIGATORS? 






In 1985 I expressed my concern about the demise of the 
clinician scientist.’ The classic clinical scientist was one who, 
through clinical investigation, could bridge the gap between 
basic science and the practice of medicine. In recent years the 
opportunities for critical investigation continue to exist but 
the monies available for such research are limited. The reduc- 
tion in research support budgets of national research-spon- 
soring agencies and the high cost of performing investigative 
studies have contributed significantly to this trend. It should 
come as no surprise, therefore, that we are now seeing a 
reduction in the number of junior investigators in academic 
pediatrics. 

A junior investigator is defined in terms of years of training 
and not by age. The junior investigator is a person who has 
completed a 3-year pediatric residency plus 3 or more years of 
training in a pediatric subspecialty. The postresidency train- 
ing years are designed for the individual to become clinically 
competent in his or her discipline and to become an expert in 
an area of research. The trainee learns experimental design, 
statistical analysis, and certain skills in the laboratory. At this 
point the fledgling junior investigator can opt for one of two 
pathways. The trainee can focus on basic science issues exclu- 
sively (eg, DNA technology, molecular/cell biology), or on 
problems as they directly relate to clinical medicine. In the 
first pathway the trainee will eventually confine his or her 
research to the laboratory (bench research). Through the 
second pathway the trainee will investigate clinical problems 
either in the laboratory (but not at the same depth as the first 
type) or strictly at the bedside (clinical research). 

It is the second type of junior investigator who has an 
almost immediate impact on the practice of medicine, but who 
is the one in short supply. The reasons for this are clear. There 
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are fewer funded senior clinical investigators (clinical scien- 
tists); thus, the number of mentors for these trainees is 
reduced. The cost of medical education for our students is 
very high, causing significant indebtedness. Thus, some stu- 
dents do not want to extend their training into subspecialty 
areas. Indirectly, the high cost of education may influence the 
admission process so that the type of student who would 
proceed into an academic career is not applying to medical 
school. Finally, the reduction in research funds is definitely 
having a strong influence in this arena. The junior investiga- 
tor finds, after 6 or more years of postgraduate training, that 
competition for these dollars is fierce and more than likely the 
investigator will not be funded or, if funded, only receives 
money for a few years. Thus, the investigator expends time 
and effort in submitting grants, losing academic productivity 
time, and essentially becoming frustrated and disappointed. 
Added to this environment are the university’s expectations 
of original research so that the junior investigator can expect 
timely promotion within the academic structure. 

What can be done to entice more graduates into academic 
medicine, especially in the junior clinical investigator field? 
Solutions that can be studied could include the following: more 
special loans for medical education with realistic payback 
programs; more lucrative medical school-, university-, and/or 
hospital-sponsored research; encouragement of collaborative 
research with funded basic science-oriented investigators; 
and a sensitivity by the university that a junior clinical inves- 
tigator will need more academic time to be eligible for promo- 
tion and/or tenure. 


1. Corrigan JJ. The academic pediatrician: where art thou? AJDC. 
1985;139:869. 
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Articles 


Extracorporeal Membrane Oxygenation 
for Hydrocarbon Aspiration 


Anthony J. Scalzo, MD; Thomas R. Weber, MD; Robert W. Jaeger; Robert H. Connors, MD; Michael W. Thompson 


e Extracorporeal membrane oxygen- 
ation is a pulmonary bypass procedure 
that has been employed in adults to pro- 
vide temporary treatment for reversible 
acute pulmonary and cardiac insufficien- 
cy. The technology of membrane oxygen- 
ation has been used since 1977 in neo- 
nates with predictably fatal pulmonary 
failure due to respiratory distress syn- 
drome, persistent fetal circulation or per- 
sistent pulmonary hypertension of the 
newborn, meconium aspiration syn- 
drome, and congenital diaphragmatic her- 
nia. The use of extracorporeal membrane 
oxygenation in older children with other 
pulmonary disorders has been limited. We 
report two cases of hydrocarbon aspira- 
tion involving petroleum-based products, 
both successfully treated with extracor- 
poreal membrane oxygenation. A 15- 
month-old male infant who aspirated baby 
oil (light mineral oil) is particularly unusu- 
al owing to the generally expected low risk 
of aspiration with a hydrocarbon of such 
viscosity (>60 Saybolt Universal Sec- 
onds). The second patient is a 16-month- 
old male infant who aspirated furniture 
polish (mineral seal oil). In both children 
severe intractable hypoxemia developed 
despite intensive ventilatory support, and 
they became candidates for alternative 
therapy. Extracorporeal membrane oxy- 
genation provides a potentially life-saving 
option when a patient fails to respond to 
conventional therapy for hydrocarbon 
aspiration. 

(AJDC. 1990;144:867-871) 


xtracorporeal membrane oxygen- 
ation (ECMO) is a heart-lung by- 
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pass procedure that has been employed 
in neonates and adults to provide tem- 
porary treatment for patients with re- 
versible acute pulmonary and cardiac 
insufficiency. While first employed ex- 
perimentally as early as 1965 in infants, 
the technology of membrane oxygen- 
ation has been used since 1977 more 
frequently in neonates with predictably 





See also p 855. 





fatal pulmonary failure due to respira- 
tory distress syndrome, persistent fetal 
circulation or persistent pulmonary hy- 
pertension of the newborn, meconium 
aspiration syndrome, and congenital di- 
aphragmatic hernia.’” However, its use 
in older children with other pulmonary 
disorders has been limited.** We report 
two cases of hydrocarbon aspiration in- 
volving petroleum-based products dif- 
fering significantly in viscosity, both 
successfully treated with ECMO. 


PATIENT REPORTS 


PATIENT 1,.—This 15-month-old white 
male infant, weighing 10 kg, had aspirated an 
undetermined amount of a substance from an 
unlabeled bottle in his older sister’s purse on 
April 23, 1985. It was later determined from 
the patient history that the substance was 
Johnson’s Baby Oil. He was admitted to the 
initial treatment facility (a children’s hospi- 
tal), where a chest radiograph showed bilat- 
eral infiltrates. The patient’s condition was 
stable while receiving 50% oxygen by mask 
for 24 hours but deteriorated clinically and 
required intubation. For approximately 10 
days stable blood gas values were main- 
tained, with the patient intubated with a 
fraction of inspired oxygen (Fi0,) of 0.65 ona 
positive end-expiratory pressure (PEEP) of 
10 em H,O. However, a spontaneous left 
pneumothorax developed, resulting in an 
acute deterioration in oxygenation. A chest 
tube was placed and he recovered from this 
episode. The following day he became febrile 
and had increasing oxygen requirements and 
a change in his secretions. His secretions 


were cultured and he was given antibiotics. 
He was afebrile over the next 48 hours, but 
his oxygen requirements did not decrease. A 
second pneumothorax developed on the right 
side, requiring chest tube placement. His 
pulmonary status progressively deteriorat- 
ed until he no longer had satisfactory blood 
gas values even with an Fio, of 1.0. On May 8, 
1985, the patient was evacuated by air trans- 
port and arrived at Cardinal Glennon Chil- 
dren’s Hospital, St Louis, Mo. 

On arrival to the Pediatric Intensive Care 
Unit, the patient’s admitting blood gas val- 
ues at a ventilatory rate of 45 per minute and 
a PEEP of 10 em H,O with a 120-mL tidal 
volume were pH of 7.51, Paco, of 43 mm Hg, 
and Pao, of 33 mm Hg. He was given a trial of 
high-frequency ventilation, which did not im- 
prove his hypoxemia. Arterial blood gas val- 
ues on high-frequency ventilation were pH of 
7.56, Paco, of 40 mm Hg, and Pao, of 36 mm 
Hg. A trial of 15 em H,O of PEEP failed to 
improve systemic oxygenation. Therefore he 
was prepared for ECMO. 

Extracorporeal membrane oxygenation 
vascular access was achieved through a right 
common carotid arterial cannula and a right 
internal jugular venous cannula (Fig 1). This 
was the accepted method for ECMO at that 
time based on the experience in neonates. 
The patient was paralyzed with pancuronium 
bromide and received diazepam intermit- 
tently. Initial flows on ECMO of 600 to 1000 
mL/min were less than desirable. Initial Pao, 
on ECMO with an Fio, of 0.6 was 50 mm Hg. 
Intermittently, various doses of sodium. ni- 
troprusside, hydralazine hydrochloride, and 
dopamine hydrochloride were administered 
to control fluctuations in systemic blood pres- 
sure. He was heparinized, and coagulation 
studies were monitored for prothrombin 
time, partial thromboplastin time, and fi- 
brinogen level. Blood transfusions were nec- 
essary throughout this patient’s course. Also 
at this time, he was given total parenteral 
nutrition. After 2 days of ECMO with less 
than optimal flow rates, it was decided to 
advance the patient’s venous cannula further 
to ensure its placement in the right atrium 
for optimal venous return. This was done on 
day 3, and an immediate increase in blood 
flow up to 1200 mL/min occurred. At this 
point, the patient was able to be oxygenated 
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Fig 1.—Extracorporeal membrane oxygenation schematic as used in patient 1. 


to a Pao, of 123 mm Hg with an Fio, of 0.21. 
Hemorrhage from the multiple chest tubes, 
which was presumed to be generalized ooze 
from coagulopathy, measured in excess of 
200 mL/h. Tracheal aspirates and blood cul- 
tures were obtained on ECMO day 1, and by 
the fourth day the patient’s tracheal aspi- 
rates were yielding Haemophilus influen- 
zae, a-hemolytie streptococcus, and slight 
Candida. At this time he was given cefoxitin 
sodium. On day 4 of ECMO, with a blood flow 
of 900 mL/min and ventilator settings of peak 
inspiratory pressure of 20 cm H,O, PEEP of 
2 cm H,O, tidal volume of 100 mL, and a rate 
of 10 per minute, the arterial blood gas values 
were pH of 7.51, Paco, of 40 mm Hg, and 
Pao, of 183 mm Hg. 

The patient continued to receive ECMO 
from May 8 to May 20, 1985. The course was 
extremely complicated by recurrent pneu- 
mothoraces (despite multiple chest tubes and 
minimal ventilatory settings), hemorrhage, 
and infection. A left-sided thoracotomy on 
May 18, 1985, revealed generalized oozing 
from the chest tube entry sites and areas of 
the lung with one notable 3-cm-diameter 
hemorrhagic cystic parenchymal lesion, 
which was resected. This lesion was likely 
secondary to the hydrocarbon aspiration. 

On May 16, the patient began to have hema- 
turia in addition to the oozing from his chest 
tubes and cannula sites. By May 19, cultures of 
his chest tube drainage had begun to yield H 
influenzae and Enterobacter cloacae. The pa- 
tient was given cefotaxime sodium, to which 
both organisms were sensitive. Despite the 
patient's continued fevers and bleeding prob- 
lems, his condition remained relatively stable 
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with ECMO. He remained pharmacologically 
paralyzed throughout his ECMO period 
though periodically he was awakened for neu- 
rological checks, results of which were always 
normal. In addition to his neurological status, 
his renal function remained normal throughout 
his ECMO course, and all of his blood cultures 
remained negative. On May 20, 1985, it was 
determined that the risk of continued ECMO 
outweighed the chances that the patient may 
have by beginning to wean from the ECMO. 
Therefore, ECMO was steadily withdrawn to 
a flow of 80 mL/min, which was tolerated well 
with an Fio, of 0.7 on his ventilatory setting. It 
was then decided to withdraw ECMO com- 
pletely, which was accomplished without fur- 
ther complications. His initial blood gas values 
without ECMO on an Fio, of 1.0 anda PEEP of 
13 cm H,O were pH of 7.37, Paco, of 59 mm 
Hg, and Pao, of 61 mm Hg. 

Because he continued to be febrile despite 
administration of cefotaxime, he was given 
gentamicin sulfate on May 21, 1985. On May 
23, the patient was given ventilatory assis- 
tance (Servo) because of inability to decrease 
his Fio, further. Immediately after starting 
the ventilator on controlled waveform 
breathing, his FiO, was decreased to 0.75, 
which resulted in a Pao, of 66 mm Hg. Over 
the next few days, the Fio, was gradually 
weaned as blood gas values improved, and 
some of the mutiple chest tubes were re- 
moved. The patient continued to do well from 
arespiratory standpoint. 

After his prolonged course of therapy, he 
was transferred back to the referring facili- 
ty. Clinically, he has made a complete respi- 
ratory recovery (Figs 2 and 3). Neurological- 


ly, moderate left hemiparesis and partial 
seizure activity localized to the right cerebral 
hemisphere have developed. 

PATIENT 2.—A 16-month-old black male 
infant weighed 12 kg at the time of admission 
to Cardinal Glennon Children’s Hospital. He 
was admitted through the emergency de- 
partment on December 26, 1986, following 
ingestion and aspiration of Old English Fur- 
niture Polish. He reportedly had climbed out 
of a crib while his mother was asleep and had 
drunk an unknown amount of the polish. A 
family member had placed their fingers in his 
mouth in an attempt at inducing emesis, and 
there had been a questionable period of ap- 
nea after the gagging. 

He presented awake in the emergency de- 
partment 15 minutes after ingestion, but ta- 
chypnea and retractions rapidly developed 
and he became somnolent. Blood gas values 
were pH of 7.30, PCO, of 52 mm Hg, and Po, 
of 86 mm Hg while receiving 10 L/min flow by 
face mask. He was electively intubated using 
a rapid sequence induction with thiopental 
sodium and neuromuscular paralysis with 
succinylcholine hydrochloride. He was given 
mechanical ventilation with neuromuscular 
blockade using pancuronium bromide and se- 
dated with morphine sulfate and diazepam. 
Mechanical ventilation settings were in- 
creased to a ventilation rate of 64 per minute, 
tidal volume of 250 mL, and PEEP of 15 cm 
H,O. Initial arterial blood gas values on ad- 
mission to the pediatric intensive care unit 
were pH of 7.31, Paco, of 44 mm Hg, and 
Pao, of 72 mm Hg. Dopamine hydrochloride 
and dobutamine hydrochloride were used to 
control blood pressure. He remained hypox- 
emic (arterial blood gas values: pH of 7.52, 
Paco, of 45 mm Hg, and Pao, of 21 mm Hg) 
despite an Fio, 1.0 and PEEP of 18 cm H,0. 
On December 28, 1986, he was given ECMO 
via sternotomy with aortic and right atrial 
venous cannulas. Typically, common carotid 
access is still done in newborns. At our cen- 
ter, for older children who are candidates for 
ECMO, we are reluctant to use this approach 
owing to the risk of neurological complica- 
tions of cerebral infarction. Within 4 hours of 
beginning ECMO, the patient’s blood gas 
values were pH of 7.5, Paco, of 43 mm Hg, 
and Pao, of 153 mm Hg with an Fio, of 0.3. 

On December 31, bronchoscopy and bron- 
chial lavage were performed. Culture of a 
tracheal aspirate yielded heavy Branha- 
mella catarrhalis and H influenzae, for 
which the patient was given ampicillin sodi- 
um, A heparin continuous drip was used to 
keep the activated clotting time at 200 to 250 
seconds. The patient did well with ECMO 
support, and it was removed on January 4, 
1987, after 7 days of treatment. Blood gas 
values after removal of ECMO while the pa- 
tient was still being mechanically ventilated 
with an Fi0,of 0.8 were as follows: pH of 7.46, 
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Fig 2.—May 8, 1985. Chest radiograph of patient 1, involving baby oil 
aspiration, at the time of placement of extracorporeal membrane 
oxygenation cannula. Several bilateral pulmonary infiltrates are noted 
with multiple cystic lesions. Chest tubes have improved bilateral pneu- 
mothoraces. A 16F arterial cannula (partly obscured on radiograph by 
vertebrae and other lines) was inserted through the right common 
carotid artery and advanced to directly above the aorta. A 20F venous 
cannula (arrow) was inserted through the right internal jugular vein and 
advanced to position in the superior vena cava. 
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Fig 4.—December 29, 1986. Chest radiograph of patient 2, involving 
furniture polish aspiration, demonstrating marked medial and basal 
infiltrates. A 14F aortic cannula (black arrow) and a 24F right atrial 
cannula (white arrow) have been inserted for extracorporeal mem- 
brane oxygenation. A central chest tube is noted draining a 
pneumomediastinum. 
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Fig 3.—June 8, 1985. Patient 1 at 1-month follow-up. The radiograph 
shows marked improvement, and extracorporeal membrane oxygen- 
ation cannulas have been removed. There are scattered residual 
infiltrates in the right middle and lower lobes along with some cystic 
changes in the bases. A tracheostomy tube has been placed, but the 
patient is breathing spontaneously. 





Fig 5.—March 6, 1987. Status following extracorporeal membrane 
oxygenation of patient 2. Radiograph shows significantly improved 
infiltrates in the lung bases. The remainder of the lungs is clear. 
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Paco, of 32 mm Hg, and Pao, of 164 mm Hg. 
Gradually, oxygen therapy was weaned to an 
Fio, of 0.35 over the next 48 hours (January 4 
to 6) while controlled ventilation was main- 
tained with pancuronium bromide paralysis. 
At this time, with a ventilator rate of 20, a 
tidal volume of 180 mL, and an Fio, of 0.35, 
blood gas values were pH of 7.42, Paco, of 40 
mm Hg, and Pao, of 89 mm Hg. Mechanical 
ventilation was continued for 48 hours, and 
he was extubated on January 8, 1987. While 
receiving mask oxygen, blood gas analysis 
revealed a pH of 7.43, PCO, of 39 mm Hg, and 
Po, of 71 mm Hg. The patient had a normal 
computed tomographic scan on January 9. 
Over the next several days he exhibited some 
bronchospasm and was treated with ami- 
nophylline and bronchodilator aerosols. He 
was active, alert, feeding well, and in no 
apparent respiratory compromise on hospi- 
tal discharge on January 31, 1987 (Figs 4 and 
5). On a follow-up visit on April 13, 1987, the 
patient was noted clinically to have normal 
respiratory status and to be neurologically 
active and alert. 


COMMENT 
ECMO 


The use of ECMO in newborns with 
respiratory failure, first described in 
the 1970s, has achieved wide acceptance 
as a therapeutic modality. Infants with 
diseases such as meconium aspiration, 
persistent pulmonary hypertension of 
the newborn, congenital diaphragmatic 
hernia, and sepsis, when carefully se- 
lected, can be successfully treated with 
ECMO with an expected survival of 75% 
to 80%." 

Complications related to prolonged 
extracorporeal circulation, particularly 
hemorrhage and infection, have been 
minimal in most series and can usually 
be prevented or managed with conven- 
tional therapy. In contrast to newborns, 
the use of ECMO for respiratory failure 
in the nonneonate has been extremely 
limited. A prospective, randomized 
study of the use of ECMO in adults, 
showing no improvement in survival 
when compared with controls (conven- 
tional ventilator management), has 
tempered enthusiasm for this technique 
in the older child and young adult.’ 
However, the techniques and equip- 
ment utilized now for ECMO differ from 
those used previously, thus making 
ECMO a reasonable modality to at- 
tempt when conventional management 
fails and death appears imminent. 

Extracorporeal membrane oxygen- 
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ation requires large-vessel access for 
the placement of arterial and venous 
cannulas. In the newborn, the jugular 
vein and carotid artery have proved a 
safe and reliable vascular source, but 
the long-term effects of such vascular 
ligation are yet to be determined. 

Our first patient presented herein un- 
derwent right carotid ligation, and sub- 
sequently right cerebral hemispheric 
abnormalities developed, marked by 
left hemiparesis and seizure activity lo- 
calized to the right side of the brain. 
After this experience, we elected to can- 
nulate the second child through a ster- 
notomy. This latter approach proved 
successful, in spite of risks of mediasti- 
nal hemorrhage and infection. 

Conventional treatment of hydrocar- 
bon aspiration has included the use of 
PEEP and rapid ventilatory rates.” Occa- 
sionally, failure to oxygenate and venti- 
late a patient is due to early weaning from 
PEEP. It appears that a rebound phe- 
nomenon may occur after secondary hyp- 
oxemia following the lowering of PEEP, 
and a worsening ventilation/perfusion 
mismatch develops.” Adjuncts to this 
therapy may be the use of pharmacologi- 
cal agents to treat bronchospasm. How- 
ever, caution must be exercised since the 
hydrocarbons sensitize the myocardium 
to adrenergic agents.” The complications 
of pneumothoraces are common since pa- 
tients with hydrocarbon pneumonitis are 
prone to suffer pneumatoceles and small- 
airway obstruction. Conventional treat- 
ment also has the disadvantages of induc- 
ing barotrauma to the lung and oxygen 
toxic reaction. Conventional manage- 
ment of hydrocarbon aspiration results in 
a disproportionately high percentage of 
deaths due to these substances. These 
ingestions can account for 12% to 25% of 
all poison deaths in children under the age 
of 5 years.’ To our knowledge, ECMO has 
not been reported in the literature previ- 
ously for the treatment of hydrocarbon 
aspiration. 


Hydrocarbon Aspiration 


Hydrocarbon aspiration is one of the 
most serious poisoning dilemmas in chil- 
dren under the age of 5 years. The na- 
ture and clinical course have been sub- 
ject to intensive investigation and 
extensive reporting in the medical liter- 
ature. The subject has generated ex- 
traordinary controversy with regard to 


decontamination and treatment.” 
Nonetheless, it remains a significant 
cause of childhood morbidity as report- 
ed by poison control centers in the Unit- 
ed States. The American Association of 
Poison Control Centers Data Collection 
Program reported 26 317 cases of hydro- 
carbon ingestion in children under 6 
years of age during 1988, representing 
3.1% of all exposures reported in that 
age group for the same year." 

Most hydrocarbons aspirated by 
small children are petroleum distillates 
found in household cleaning products, 
solvents, and fuels and are of the ali- 
phatie type." The aliphatic hydrocar- 
bons are not regarded as particularly 
poisonous owing to limited gastrointes- 
tinal absorption.’ In the event that ab- 
sorption occurs under unusual circum- 
stances, ie, large ingested doses, 
systemic effects are usually limited to 
minor central nervous system symp- 
toms and resolve easily.” While other 
toxic effects have been described fol- 
lowing more prolonged exposure in the 
workplace and following abuse of these 
agents, the complicating condition in 
children is aspiration directly into the 
lungs following coughing and choking 
during ingestion.””* Historically, prob- 
lems have occurred with aliphatic hy- 
drocarbons within a carbon chain length 
range of C6 to C16, ie, those hydrocar- 
bons existing as liquids at room tem- 
perature.*” These find application as 
fuels, solvents, and household cleaning 
products. 

Hydrocarbon viscosity is the most im- 
portant physical quality that will deter- 
mine aspiration potential.” In general, 
certain hydrocarbons have higher aspi- 
ration potential than others. One em- 
pirical measure of viscosity is Saybolt 
Universal Seconds units (SUS). The 
two patients presented herein ingested 
hydrocarbons differing in viscosity 
(where viscosity is indicated by the rate 
of flow of the liquid through an orifice of 
standard diameter) from less than 60 
SUS (moderate aspiration potential, eg, 
mineral seal oil in Old English Furniture 
Polish), to a range of 75.1 to 86.2 SUS 
(low aspiration potential, eg, “light” 
mineral oil in Johnson's Baby Oil), to 35 
SUS (very high aspiration potential, eg, 
gasoline). 

While the risk of aspiration for high- 
er-viscosity products is generally low- 
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er, the case of patient 1 points out the 
ever-present danger of aspiration of any 
liquid in very young children. It is this 
more atypical case of acute aspiration of 
mineral oil that requires some discus- 
sion. 

“Lipoid cell” pneumonia was first de- 
scribed in 1925 by Laughlen” when he 
reported three cases in children follow- 
ing the nasopharyngeal application of 
liquid petrolatum-based nose drops. 
Subsequently, many cases of mineral oil 
lipoid pneumonia have been reported in 
the adult and pediatric literature. Al- 
most all of these cases represent long- 
term administration of liquid petrola- 
tum or “spray oils” intranasally, or 
mineral oil or paraffin-based laxatives 
on more than a single occasion. ”” Until 
the 1970s, oil-soluble vasopressors, 
such as ephedrine spray, were dis- 
pensed in light liquid petrolatum for in- 
tranasal use.” A smaller percentage of 
these cases of lipoid pneumonia oc- 
curred in children, and fewer were re- 
ported after 1940, presumably because 
the practice of nasal use of oils in infants 
was increasingly discouraged by physi- 
cians.” The acute “accidental” ingestion 
of mineral oil by small children has been 
reported less frequently in the medical 
literature.” Aspiration of mineral oil 
may be accompanied by coughing and 
choking, but these symptoms are not 
present universally. ”” Although many 
poison control centers tend to downplay 
or underestimate the significance of 
mineral oil ingestion, the case of patient 
1 illustrates the somewhat misleading 
early course of illness that may be ob- 
served in a mineral oil aspiration. In 
these instances, early identification of 
aspiration and appropriate manage- 
ment may be lifesaving. 

Clinical and radiographic evidence as 
well as studies of altered surface ten- 
sions suggest that collapsing alveoli and 
distal airways may be a major part of 
the respiratory problem with volatile 
hydrocarbons.” Our patient 1, treated 
for mineral oil aspiration, presented 
with similar pulmonary involvement as 
one would expect with a more volatile 
hydrocarbon. It has been traditionally 
believed that increased surface tension 
would tend to decrease spreading ten- 
dency for a petroleum distillate, and in- 
creased viscosity would also make it 
more difficult for the substance to pene- 
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trate into the bronchioles and alveoli.” 
Mineral oil would also be expected to 
exert less of the direct endothelial irri- 
tant effect when compared with volatile 
hydrocarbons.” Animal studies show a 
marked decrease in morbidity and mor- 
tality with increases in viscosity from 
only 39 to 59 SUS at 37.8°C.” Studies 
with individual hydrocarbons show that 
larger molecules are less irritating on 
direct contact with endothelium than 
are smaller molecules.” Nonetheless, 
patients 1 and 2 showed a similar clinical 
course of pulmonary complications. 
Thus, the physical and chemical proper- 
ties of mineral oil may make the possibil- 
ity of aspiration less likely, but once it 
has occurred, initial assessment of the 
illness seems more difficult. Following 
aspiration, the pathophysiology of min- 
eral oil is similar to other petroleum- 
based hydrocarbons, but onset of clini- 
cal signs and symptoms may be delayed. 


Conclusions 


All liquid hydroearbons pose the risk 
of aspiration to small children following 
accidental ingestion. Clinicians who 
treat these patients should be cautious 
since the more viscous hydrocarbons, 
eg, mineral oil, may not produce the 
prodrome of coughing, choking, and 
early respiratory distress that the more 
volatile hydrocarbons are prone to do. 
Following hydrocarbon aspiration, and 
in the event of a patient’s failure to re- 
spond to conventional therapy, the con- 
sideration and prompt institution of 
ECMO may be lifesaving. 


Our thanks to Robert G. Scherz, MD, medical 
director, Mary Bridge Children’s Hospital and 
Health Center, Tacoma, Wash, for supplying initial 
case data on patient 1 and many reference materials 
on lipoid pneumonia for our review. 

Figure 1 is adapted with permission from Bart- 
lett RH. Extracorporeal Membrane Oxygenation 
Technical Specialist Manual. 7th ed. Ann Arbor, 
Mich: University of Michigan Hospitals; 1984. 
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Carotid Artery Reconstruction Following Extracorporeal 
Membrane Oxygenation 


Timothy M. Crombleholme, MD; N. Scott Adzick, MD; Alfred A. deLorimier, MD; 
Michael T. Longaker, MD; Michael R. Harrison, MD; Valerie E. Charlton, MD 


è Right hemispheric brain injury has 
been noted in surviving infants treated 
with venoarterial extracorporeal mem- 
brane oxygenation (ECMO). This phenom- 
enon may be secondary to permanent li- 
gation of the right carotid artery. At our 
institution, conventional ventilatory ther- 
apy failed in five neonates with respiratory 
insufficiency, and they were treated suc- 
cessfully with ECMO. In four of the five 
neonates, the right carotid artery was re- 
constructed at the time of decannulation. 
At discharge, all newborns with carotid 
artery repair showed no signs of unilateral 
brain injury and had excellent antegrade 
flow in the right carotid artery as assessed 
by both duplex and transcranial Doppler 
ultrasound scanning. Carotid artery re- 
construction after ECMO is a technically 
simple procedure that may reduce the in- 
cidence of right hemispheric brain injury 
and long-term consequences of marginal 
cerebral perfusion. 

(AJDC. 1990;144:872-874) 


xtracorporeal membrane oxygen- 

ation (ECMO) has been increasingly 
applied successfully in the treatment of 
reversible respiratory failure in the 
newborn. Survival rates as high as 92% 
have been reported in newborns under- 
going ECMO for respiratory failure 
who had an expected mortality in excess 
of 80% with maximal conventional ther- 
apy.’ Because the application of ECMO 
in the treatment of respiratory failure in 
the newborn is relatively new, little in- 
formation is available regarding their 
neurologic outcome. Several centers 
have reported small series of patients 
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with a significant incidence of right 
hemispheric brain injury thought to be a 
consequence of right carotid artery liga- 
tion.** We describe a technique for re- 
construction of the right carotid artery 
following ECMO decannulation. Carot- 
id artery reconstruction may decrease 
the incidence, or limit the extent, of 
right-sided brain injury and obviate the 
long-term consequences of compro- 
mised right hemispheric perfusion. 


PATIENT REPORT 


A 17-hour-old, 3500-g, full-gestation fe- 
male newborn was referred to the University 
of California, San Francisco, Medical Center 
in severe respiratory distress. The amniotic 
fluid had been meconium stained at vaginal 
delivery. Apgar scores were 1 and 2 at 1 and 5 
minutes, respectively. At the referring insti- 
tution, the neonate was given ventilatory 
therapy with 100% oxygen and was para- 
lyzed. Inotropic support with dopamine was 
given; acidosis was corrected with trometha- 
mine and sodium bicarbonate. Chest roent- 
genograms revealed diffuse, dense, fluffy 
infiltrates bilaterally, consistent with meco- 
nium aspiration. After transfer, dobutamine 
hydrochloride therapy was started and ven- 
tilation adjusted. Despite maximal medical 
therapy, the newborn had descending Pao, 
values of 36 to 50 mm Hg over the next 40 
hours. Her condition then deteriorated; she 
required extensive hand ventilation and met 
entry criteria for ECMO (Pa0,, <40 mm Hg 
for 4 hours with maximal therapy). 

We initiated ECMO after cannulation of 
the right carotid artery with a 10F cannula 
and the right internal jugular vein with a 12F 
cannula. After stabilization, ECMO flows 
were run at 90 mL/kg per minute and the 
patient was weaned from inotropic support. 
Ventilation was initially maintained with a 
peak inspiratory pressure of 20 cm H,O, a 
positive end-expiratory pressure of 8 cm 
H,O, a rate of 15 inspirations per minute, and 
a fraction of inspired oxygen of 0.21. There 
was an improvement in tidal volume from 1 


mL (0.8 mL/kg) on the second day to 20 mL 
(5.7 mL/kg) on the fourth day of ECMO, with 
concomitant clearing of her chest roentgeno- 
gram. The ECMO flow rates were decreased 
and ventilator settings adjusted as indicated 
in response to the clinical improvement. 

On the fifth day of ECMO, the newborn 
was decannulated and underwent recon- 
struction of her carotid artery. She was extu- 
bated 4 days after decannulation and was 
discharged home at 3 1/2 weeks of age, feeding 
well and gaining weight. After carotid recon- 
struction, the patient was given aspirin em- 
pirically for 4 weeks for its antiplatelet ef- 
fects.’ Carotid duplex scanning obtained on 
postoperative days 1, 8, and 90 showed the 
carotid artery to be widely patent with nor- 
mal antegrade flow (Fig 1), and these find- 
ings were corroborated by transcranial 
Doppler scanning. Her cranial magnetic res- 
onance imaging scan performed before dis- 
charge showed thrombus in the right trans- 
verse sinus but no other brain lesion. Her 
neurologic examination showed no signs of 
unilateral brain injury, and brain-stem- 
evoked auditory responses were within nor- 
mal limits bilaterally. She is doing well at 7 
months of age. 


OTHER PATIENTS 


The next four neonates treated with 
ECMO were evaluated for right carotid ar- 
tery reconstruction at the time of decannula- 
tion. The indications for ECMO were meconi- 
um aspiration, B-streptococcal pneumonia, 
and primary pulmonary hypertension. Right 
carotid artery reconstruction was performed 
in three neonates, and all have excellent an- 
tegrade blood flow confirmed by duplex ul- 
trasound scanning. One 2.4-kg newborn un- 
derwent carotid artery ligation instead of 
repair, since extensive arterial intimal dis- 
ruption had resulted from an arterial cannula 
that was too large for the carotid. This find- 
ing made carotid artery reconstruction un- 
safe. In all four patients, cranial ultrasound 
scans were normal, as were results of neuro- 
logic examinations at 3 to 7 months of follow- 


up. 
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Fig 1.—Duplex scan of right common carotid artery obtained on postoperative day 8 demon- 
strates widely patent anastomosis. 


TECHNIQUE 


The technique of arterial and venous can- 
nulation is the same as described previously,” 
with one exception. The carotid artery is 
ligated distally with just enough force to co- 
apt the intima and prevent arterial back- 
bleeding. The proximal arterial tie is placed 
as close as possible to the arteriotomy site. 
To preserve the integrity of the carotid ar- 
tery, a small 2 x 4-mm piece of Silastic vessel 
loop is placed between the artery and each 
ligature. These measures prevent pressure 
necrosis of the arterial wall. The cannulas are 
then secured to the patient’s neck with multi- 
ple interrupted 2-0 silk sutures. 

At the time of decannulation, the wound is 
reopened sterilely with the patient under 
general anesthesia. Heparin infusion is con- 
tinued until the reconstruction is completed. 
Exposure is facilitated by the use of two 
small Weitlander retractors. The internal 
jugular cannula is removed and the vessel is 
ligated proximally with a 4-0 polydioxanone 
suture (Ethicon, Somerville, NJ). A good 
length of the vein is preserved superior to the 
ligature in case a venous patch angioplasty is 
required in the arterial reconstruction. The 
arterial cannula and ligatures are removed, 
and an angled vascular clamp is placed both 
proximally and distally. Each vascular clamp 
is briefly released to document brisk bleed- 
ing and to clear any adherent thrombus so 
that subsequent cerebral embolization can be 
avoided. The edges of the arteriotomy are 
carefully débrided, and the intima is assessed 
for the presence of an intimal flap (Fig 2, top). 
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Under 3.5 surgical loupe magnification, 
the carotid artery is meticulously reanasto- 
mosed by closing the arteriotomy trans- 
versely with interrupted 7-0 polydioxanone 
sutures (Fig 2, bottom). This technique max- 
imizes the transluminal diameter at the anas- 
tomotic site and prevents stenosis. Alterna- 
tively, the arteriotomy segment can be 
resected and a spatulated end-to-end anasto- 
mosis can be performed. Before the last su- 
ture is placed, the arteriotomy site is vented 
first distally and then proximally to prevent 
cerebral air embolization. Excellent pulsa- 
tions should be palpable proximal and distal 
to the anastomosis. The wound is closed in 
layers, and a vessel loop drain is left in the 
wound. 


COMMENT 


The success of ECMO in treating re- 
versible forms of respiratory failure in 
newborns has engendered enthusiasm 
for more widespread application of this 
technique. Because ECMO is a relative- 
ly recent advance, little information is 
available about the short- and long-term 
neurologic sequelae of this procedure. 
The incidence of intracranial hemor- 
rhage among infants receiving ECMO 
has been reported to be as high as 30%,"” 
and of infarction as high as 14%.” How- 
ever, severely ill infants with persistent 
pulmonary hypertension of the new- 
born treated without ECMO have an 
equally high incidence of cerebral hem- 


Edges of Arteriotomy Trimmed 


Transverse Arteriotomy 
Closure to Prevent Narrowing 





Fig 2.—Schematic representation of the right 
common carotid artery immediately after de- 
cannulation. Top, The edges of the arteriot- 
omy are débrided and inspected for the pres- 
ence of an intimal flap. Bottom, The carotid 
artery is then reconstructed under x3.5 
loupe magnification using interrupted 7-0 ab- 
sorbable suture in a transverse manner to 
maximize transluminal diameter. 


orrhage” and infarction." The causes of 
cerebrovascular injury in sick neonates 
are multifactorial and include hypox- 
emia, asphyxia, and high-pressure ven- 
tilation.™? Newborns treated with 
ECMO have the additional risks of sys- 
temic anticoagulation, venous hyper- 
tension from the internal jugular cannu- 
la, and right carotid artery ligation. 

While 70% of all neonatal strokes usu- 
ally occur in the left hemisphere,” sev- 
eral centers have reported a higher inci- 
dence of right hemispheric brain injury 
following ECMO.” Although most of 
the factors mentioned above may be 
contributory, the unexpected right 
hemispheric predominance suggests a 
specific relation to right carotid artery 
ligation. 

Ona purely anatomic basis, ligation of 
the right carotid artery would be ex- 
pected to result in a significant reduc- 
tion in right hemispheric perfusion in 
some patients. Willis’ circle is incom- 
plete in 5% of patients.’ In adult pa- 
tients under local anesthesia, occlusion 
of the common carotid artery results in 
signs of ischemia in 4%." In addition to 
acute ischemic events, alteration in ce- 
rebral blood flow by ligation of the ca- 
rotid artery in patients makes the con- 
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sequences later in life of atherosclerosis 
in the left carotid artery that much more 


significant. 
Right carotid artery ligation has dis- 


couraged some centers from using 
ECMO. Permanent ligation of the ca- 
rotid artery after ECMO has also been 
performed because of fear of distal em- 
bolization and the bias that reconstruc- 
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tion was impractical or technically pro- 
hibitive. While carotid reconstruction 
at the time of decannulation will not 
prevent those cerebral ischemic injuries 
that occur at or close to the time of 
cannulation, right carotid artery recon- 
struction may reduce the incidence of 
right hemispheric brain injury in the 
short term and prevent the possible 
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long-term consequences of marginal 
right hemispheric perfusion. This tech- 
nique must be evaluated in more pa- 
tients receiving ECMO to judge its ac- 
tual and long-term benefit, but our 
patients demonstrate that safe recon- 
struction of the carotid artery following 
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lous attention to vascular technique. 
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Undiagnosed Abuse in Children Younger Than 
3 Years With Femoral Fracture 


Heidi J. Dalton, MD; Thomas Slovis, MD; Ray E. Helfer, MD; Jody Comstock, MD; 
Susan Scheurer, MD; Stephanie Riolo, MPH 


e We retrospectively evaluated 138 
children younger than 3 years with femo- 
ral fractures who presented to the emer- 
gency departments of three major Michi- 
gan hospitals between 1979 and 1983. 
Patients were classified into one of the 
following four subgroups based on pre- 
senting history: accident (22%), bone pa- 
thology (8%), abuse (10%), and uncertain 
origin (60%). Distribution of common frac- 
ture types among the four subgroups was 
similar. Of the uncertain group, 22 cases 
of abuse were identified during admission 
and 7 additional cases were found at a 
later date. The total number of femoral 
fractures secondary to abuse was 43 
(31%) of 138. Children younger than 3 
years presenting with a femoral fracture 
should evoke a high suspicion for abuse. 

(AJDC. 1990;144:875-878) 


he role of abuse as a cause of injury in 

young children is well known. In 
children younger than 1 year, physical 
abuse is the leading cause of death, and 
in children between the ages of 1 and 4 
years, homicide accounts for 10% of all 
deaths.’ Lauer et al’ found that 63% of 
physically abused children were youn- 
ger than 2 years. Children who present 
with external stigmas consistent with 
abuse (such as multiple fractures, 
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burns, or welt marks) are easily identifi- 
able by the physician as abuse victims. 
Young children who present with less 
obvious features (such as a single long- 
bone injury or sexual abuse) and no 
clear history of abuse, however, are a 
much more difficult group to assess. 

To define the role of abuse in young 
children presenting for emergency care 
with a fracture of a single long bone, the 
femur, the following review was under- 
taken. A femoral fracture as the site of 
an injury was chosen because it is fre- 
quently thought to be associated with 
abuse, although little data are available 
to support or disprove this claim. 


MATERIALS AND METHODS 


A retrospective analysis of medical rec- 
ords of all children (N = 138) younger than 3 
years with a femoral fracture who presented 
to the emergency rooms of three major Mich- 
igan hospitals between 1979 and 1983 was 
conducted. 

Data were compiled and included demo- 
graphic data, presenting circumstances, 
medical and social histories, results of radio- 
logic examinations, social service interven- 
tions and recommendations, treatments re- 
ceived, and involvement of state protective 
services authorities and disposition of cases. 
In addition, the Michigan State Child Abuse 
Registry, Lansing, was consulted to ascer- 
tain if children had been described as abused 
from the time of the injury through March 
1985. 

These data were summarized and present- 
ed case by case to a team of three pediatri- 
cians. Based on the initial history, the cases 
were delineated by the team into one of four 
subgroups of fracture causation: (1) accident, 
(2) bone pathologic condition, (3) abuse, and 
(4) uncertain cause. 

Subgroups were defined as follows: 

1. Accident—child being previously well, 
sustaining an accidental injury witnessed by 
others. 

2. Underlying disease—child suffering 
from metabolic bone disease, malignancy, or 


severe osteomalacia. 

3. Abuse—evidence of multiple fractures 
in various stages of healing and/or multiple 
injuries consistent with physical abuse 
(burns, bruises, welts, or bite marks) and/or 
verbal admission that the child had been 
beaten. 

4. Uncertain cause—all cases that did not 
fit into one of the three aforementioned 
groups. 

All available roentgenograms (N =138) 
were reviewed by a pediatric radiologist 
(T.S.) without prior knowledge of the cause 
of injury. 

Analysis of the data was performed by 
using x’ contingency tables. Significance was 
defined as a P value of <.05. 


RESULTS 


Most injuries occurred in children 
younger than 1 year (46.5%, P=.004), 
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Demographic 
Characteristic % 


Sex distribution 
M 


F 
Age at injury, mo 
0-11 
12-23 
24-36 
Type of insurance 
Medicaid 
Private 
None 
Unknown 
Marital status of mother 
Married 
Single 
Unknown 
Presence of father in home 
Yes 
No 
Unknown 
Siblings 
None 
1 
=2 
Unknown 
Previous hospitalization 
Yes 
No 
Unknown 
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Table 2.—Cause of Fracture at 
Admission 


Accident 
Motor vehicle accident 
Fell out window, down stairs 
(>180 cm) 
Struck by heavy object (bike, etc) 
Total 
Pathologic disease 
Malignancy, rickets, osteogenesis 
imperfecta 
Abuse 
Uncertain 
Minor fall (<90 cm) 
Dropped 
Tripped 
Sat on 
No explanation 
Total 





and male infants were injured almost 
twice as often as females (Table 1). 

The majority of cases (60%) were in 
the uncertain cause group. Twenty-two 
percent of cases were secondary to an 
accident, 8% were the result of patho- 
logic fractures, and the remaining 10% 
were cases of abuse identified at admis- 
sion (Table 2). 

Seventy-five percent of all fractures 
were oblique, transverse, or spiral. 
No statistically significant correla- 
tion could be found between the type of 
fracture and the subgroup of injury cau- 
sation. Breakdown of the three major 
fracture types by age is shown in Ta- 
ble 3. The incidence of spiral frac- 
ture increased significantly with age 
(P<.0001). Skeletal surveys were per- 
formed in 34% (47/188) of cases, and 
other sites of injury were identified in 
15% of these studies (Table 4). A skull 
roentgenographic series was performed 
in 33% (45/138) of cases, and fractures 
were identified in 20% of cases (Table 4). 
No statistical significance in the identi- 
fication of other fracture sites for any 
subgroup could be elicited. 

Hospital social services were consult- 
ed in 100% of the abuse subgroup. These 
cases were further referred to state pro- 
tective services, and abuse was con- 
firmed in all. Six cases from the accident 
and pathologic categories combined 
were referred to hospital social services 
for family support. Two cases from the 
accident subgroup were further re- 
ferred to state protective services for 
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Fracture Type 
Oblique 
Transverse 
Spiral 





*P<.0001. 


Table 3.—Fracture Type by Age (n= 103) i 





Age, y 






1-2 






Table 4.— Results of Other Radiographic Examinations 


Accident 


Skeletal survey 
(47/138 [34%]) 
Positive 
(7/47 [15%]) 
Negative 
(40/47 [85%]) 1 
Skull roentgenographic series 
(45/138 [33%]) 
Positive 
(9/45 [20%]) 


3 (43) 


(2.5) 


2 (22) 


Negative 
(36/45 [80%]) 


5 (14) 


investigation of possible neglect, but no 
cases were confirmed. Thirty-six cases 
from the uncertain subgroup (48%) 
were referred to hospital social ser- 
vices, and 80% (29) were further investi- 
gated by state protective services. 
Abuse was identified as the cause of 
fracture in 76% (22/29) of these cases. 
Demographic breakdown of these 22 
cases is shown in Table 5. 

The majority of patients (67%) were 
admitted to the orthopedics service, 
and the bulk of the patients (73%) in the 
uncertain cause category were also on 
the orthopedics service. Nineteen per- 
cent of patients were admitted to the 
pediatrics service, 38% of whom were 
patients identified as abused at admis- 
sion (Table 6). 

Differences in referral to social ser- 
vice by admitting service showed that 
81% of patients admitted to the pediat- 
rics service were referred to social ser- 
vices, as compared with 31% of patients 
admitted to the orthopedics service 
(P=.05). For patients in the uncertain 
cause subgroup, referral to social ser- 
vices is outlined in the Figure. 

Evaluation of the Michigan State 





No. (%) 


Pathologic 


Abuse Disease Uncertain Cause 


4 (57) 0 0 


24 (60) 1 (2.5) 14 (35) 


5 (56) 


23 (64) 


Child Abuse Registry showed that sev- 
en cases from the uncertain subgroup 
(not assessed at the time of the femoral 
fracture) were found listed as abused at 
a later date. Additionally, seven cases of 
abuse identified during hospitalization 
for the femoral fracture were not found 
listed in the registry even several weeks 
after the appropriate forms were filed. 

Combining those cases of abuse iden- 
tified at admission (n= 14) with those 
found through investigation during hos- 
pitalization for the femoral fracture 
(n= 22), a total of 26% (36/138) of femo- 
ral fractures were the result of abuse. 
Furthermore, if the seven cases from 
the uncertain subgroup found to be 
abused at a later date were included, the 
total number of femoral fractures in 
children younger than 3 years resulting 
from abuse was 31% (43/138). Omitting 
those cases of fracture from a clear acci- 
dent or underlying pathologic disease, 
44% (43/97) of femoral fractures were 
secondary to abuse. 


COMMENT 
Certain factual information related to 
an isolated femoral fracture in young 


Undiagnosed Abuse — Dalton et al 


Table 5.—Demographics of Abused 
Children Identified After Admission 
(n=22) 


Demographic 
Characteristic 


Sex distribution 
M 


F 
Age at injury, mo 
<15 
>15 
Type of insurance 
Medicaid 
Insured 
None 
Unknown 
Fracture type 
Oblique 
Transverse 
Spiral 
Impacted 
Marital status of mother 
Married 
Single 
Unknown 
Presence of father in home 
Yes 
No 
Previous hospitalizations 
Yes, >1 
Yes, =1 
No 





children can be drawn from this study. 
Boys suffered this injury almost twice 
as often as girls. No rationale for this 
finding could be elicited from this study. 

The majority of injuries took place in 
children in the preambulatory stage of 
development. However, no data were 
available to identify which of these chil- 
dren were walking independently at the 
time of their injury. Children younger 
than 1 year were also overrepresented 
in the abuse category. This is consistent 
with published data from other authors. 
In a study of femoral fractures in chil- 
dren younger than 15 years, Anderson’ 
found that 83% (15/18) of abused chil- 
dren were younger than 1 year. Gross 
and Stranger* reported abuse as the 
cause of femoral fractures in children 
younger than 5 years in 50% (84/74) of 
cases, and 65% (17/26) of abuse cases 
were in infants younger than 1 year. 
Children younger than 1 year are also 
more likely to be referred to social ser- 
vices than older children. 

Spiral fractures, often thought to be 
indicative of abuse if occurring in non- 
ambulatory children, were found in 
abused children younger than 15 
months more often than other catego- 
ries of injury (P=.05). No significance 
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Service Accident 


Orthopedics 


Abuse 













(93/138 [67%]) 19 2 
Pediatrics 

(26/138 [19%]) 1 10 
Other* 


(19/138 [14%]) 


Table 6.—Results of Admission Service 





No. 





Pathologic Disease Uncertain Cause 












*Neonatology, general surgery, or endocrine services. 


Admission Service 


Orthopedics 
(n=68) 
—_— 
Refered Not 


to HSS Referred 
(n=22) (n=46) 


Abuse Found in 


Referred 
to HSS 
(n=11) 


Abuse 


Confirmed Registry at 


(n=14) Later Date 


(n=6) 


Total Abused 
(n=20) 


(n=7) 


Confirmed Registry at 


Later Date 


Be igi 


Total Abused 
(n=8) 


Pediatrics 
n=12 


eat 


Not Referred Not 
Referred to HSS Referred 
(n=1) (n=2) (n=1) 


Abuse 
Confirmed 
(n=1) 


Total Abused 
(n=1) 


Found in 


(n=1) 


sere Maite 


Grand Total Abused 
(N=29) 


Evaluation and outcome of uncertain subgroup (n = 83). HSS indicates hospital social services. 


was found between spiral fractures in 
abused children older than 15 months 
and those in other subgroups. The find- 
ing of a spiral fracture in a nonambula- 
tory child should raise the suspicion of 
abuse, although most abused children 
will present with nonspiral fractures. It 
should be noted that in cases of clear 
abuse, roentgenographic studies, such 
as skeletal surveys or skull roentgeno- 
graphic series, were normal at least 60% 
of the time. While it seems appropriate 
touse these tests to rule out an addition- 





al injury (either present at the time of 
the femoral fracture or that might have 
occurred previously), a normal result 
should not dissuade the clinician from a 
complete investigation to rule out 
abuse. 

The exact amount of force required to 
break the femur of a young child is not 
known. Data analyzed in this study indi- 
cate that in those cases of an accident, a 
major acceleration/deceleration injury, 
such as a motor vehicle accident or a 
major blunt trauma (heavy weight fall- 
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ing ona limb), was necessary to fracture 
the femur. In contrast, 80% of those 
children in the uncertain category had 
histories of minor falls from beds, couch- 
es, or changing tables, or they were 
dropped less than 90 cm by their care- 
takers. Rivara et al’ reported that in 
their study of injuries to children youn- 
ger than 1 year, similar types of falls 
were the most common mechanism of 
injury reported by the caretakers for 
abused infants, and 66% of abused chil- 
dren had a history of a single injury 
only. Helfer et al’ found that of 246 chil- 
dren younger than 5 years with falls 
from sofas, beds, or a distance less than 
90 em, only 3% (7/246) suffered a frac- 
ture, and of these, no femoral fractures 
were identified. These data suggest 
that it probably takes a great deal of 
force to fracture the femur of even a 
young child. A history of a minor fall 
given by the caretaker as the cause of 
the fracture should raise the suspicion of 
abuse in normal children. 

At the time of this study, none of the 
three hospitals provided comprehen- 
sive multidisciplinary diagnostic teams 

. to assist the staff in establishing the 
diagnosis of abuse (Children’s Hospital 
of Michigan, Detroit, now has such a 
team). Thus, the only adjunct to the 
medical evaluation available was a re- 
ferral to social services. 

Another finding of note is the extent 
of evaluation received by children in the 
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uncertain subgroup, as modified by the 
hospital admitting service (Figure). Pa- 
tients on the pediatrics service were 
more likely to be referred to social ser- 
vices if a clear cause of their fracture 
was not identified at admission, and 
only 27% of patients on the pediatrics 
service left the hospital with either no 
cause of their fracture determined or a 
minor fall being the only precipitating 
factor found. Patients on the orthope- 
dics service received no referral to so- 
cial services in 68% of the cases, and 
13% of these children were found listed 
as having been abused at a later date in 
the state registry. The criteria used to 
determine which service a given patient 
was admitted to could not be elicited 
from the records. It would appear that 
patients with either clear or suspected 
abuse were more likely to be admitted 
to the pediatrics service. 

The high percentage of abuse in chil- 
dren younger than 3 years with a femo- 
ral fracture leads us to make the follow- 
ing recommendations: 

1. Ideally, every child younger than 3 
years with a femoral fracture should be 
admitted to the hospital for evaluation 
and care (unless the cause, ie, an acci- 
dent or pathologic disease, and the 
treatment of the fracture, are extreme- 
ly clear). If children are not admitted for 
care, appropriate follow-up by social 
service and health care personnel 
should be in place by the time the child 


leaves the emergency room. 

2. Every child should have the cause 
of their fracture determined before dis- 
charge from the hospital. 

3. Children younger than 3 years pre- 
senting with a femoral fracture should 
evoke a high suspicion for child abuse. 
Evaluation may best be accomplished 
by a multidisciplinary team that con- 
sists of medical and social service per- 
sonnel. A team that specializes in abuse 
or suspected abuse cases would be ideal. 

4. A prospective study on the cause 
and prevention of femoral fractures in 
young children done from a epidemio- 
logic perspective should be undertaken. 


The authors wish to thank Randall Alexander, 
MD, for assistance with data collection, Glenn Merz 
for statistical analysis, and Shekhar Venkataraman 
for editorial assistance. 
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Prolonged Bacteremia With Catheter-Related 
Central Venous Thrombosis 


David G. Rupar, MD; Keith D. Herzog, MD; Margaret C. Fisher, MD; Sarah S. Long, MD 


è Infection of a central venous throm- 
bus is a serious but rarely recognized 
complication of the use of central venous 
catheters in children. We report the cases 
of seven children with persistent bacter- 
emia or fungemia in which central venous 
thrombosis was demonstrated by ultra- 
sonography after removal of the catheter. 
All patients had signs and symptoms of 
infection, but only one had clinical evi- 
dence of central venous stasis. Bacter- 
emia persisted from 6 to 35 days. Infection 
did not resolve in any patient prior to cath- 
eter removal, and five patients had posi- 
tive blood cultures for 5 or more days after 
removal of the catheter. Six patients, in- 
cluding all who survived, were treated par- 
enterally with antibiotics for more than 28 
days. Two patients died; neither death 
was directly attributable to infection. Cen- 
tral venous thrombosis should be sus- 
pected in patients with persistent cathe- 
ter-related bacteremia. Optimal treatment 
of this problem is not yet known. 

(AJDC. 1990;144:879-882) 


ong-term central venous catheters 
have a valuable role in the treatment 
of pediatric patients with complicated 
problems. As the use of central venous 
catheters has increased, so has the fre- 
quency of infection, thrombosis, and 
mechanical dysfunction. New cathe- 
ters, such as the Broviac or Hickman 
catheters, appear to be associated with 
a lower frequency of complications.’ 
Placement of catheters violates the 
cutaneous barrier. The presence of for- 
eign material in the circulation results in 
the development of a biofilm of fibrin, 
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fibronectin, collagen, and other pro- 
teins that can sequester an infecting or- 
ganism from immune response and/or 
antimicrobial agents.” 

We report the cases of seven children 
with central venous catheters in whom 
serious catheter-related infections de- 
veloped. None of the infections resolved 
as expected with appropriate antimicro- 
bial treatment. All seven patients had 
thrombosis of the great central veins 
diagnosed by ultrasonography. 


PATIENTS AND METHODS 


Patients with prolonged catheter-related 
bacteremia and central vein thrombosis were 
identified by review of hospital records. Bac- 
teremia or candidemia was said to be pro- 
longed when the same microorganism was 
isolated from blood samples taken 72 or more 
hours after commencement of appropriate 
antimicrobial therapy or removal of venous 
catheter or both. Venous thrombi were visu- 
alized by two-dimensional echocardiography 
or by conventional two-dimensional ultra- 
sonography. Patient charts and laboratory 
records were reviewed to determine under- 
lying illness, uses for and duration of cathe- 
terization, signs and symptoms of infection, 
nature and duration of the bacteremia, treat- 
ment, and outcome. The infecting microor- 
ganisms and antimicrobial susceptibilities 
were identified by standard microbiologic 
techniques. The blood culture method did not 
include use of an antibiotic removal device. 

Tunneled Broviac catheters and catheters 
with subcutaneous ports are inserted using 
standard operating room procedures with 
the patient under general anesthesia. Percu- 
taneously placed catheters are inserted us- 
ing aseptic technique and sterile instruments 
and drapes. The insertion site is inspected 
and a new sterile dressing is applied every 48 
to 72 hours. Catheters are used for adminis- 
tration of alimentation fluids, chemothera- 
peutic agents, and antimicrobial agents. 
Catheters are used infrequently for removal 
of blood samples for chemistry tests. Fluids 
and medications are admixed in the pharma- 


cy under a laminar-flow hood. Heparin is not 
routinely added to intravenous fluids. 

We undertake active surveillance for noso- 
comial infection. The records of our Infection 
Control and Microbiology Laboratory were 
reviewed for the period December 1987 
through January 1989 to determine the fre- 
quency of catheter-related infection of the 
bloodstream. 


RESULTS 


Seven patients had prolonged bacter- 
emia; each case was associated with the 
occurrence of a central venous thrombo- 
sis after cannulation of the vein. This 
represents 12% of the patients at St 
Christopher's Hospital for Children 
(Philadelphia, Pa) diagnosed as having 
catheter-related bacteremia during the 
period December 1987 through January 
1989. 

Clinical characteristics of patients are 
summarized in Table 1. Four patients 
(patients 1 through 4) had tunneled Si- 
lastic catheters of the Broviac type. Pa- 
tients 5 and 6 each had percutaneously 
placed intravenous catheters in the jug- 
ular vein, and patient 7 had a tunneled 
catheter with a subcutaneous port. 
Catheters were used continuously to 
administer medications and alimenta- 
tion parenterally in all patients, and 
they were in place from 5 to 42 days 
(mean, 17 days) prior to the onset of 
infection. Six of seven patients had fe- 
ver; five patients had leukocytosis or 
thrombocytopenia or both. No patient 
had erythema, induration, or suppura- 
tion at the catheter insertion site or 
signs of infection at any other extravas- 
cular site. Patient 5 had the superior 
vena cava syndrome. No other patient 
had signs or symptoms of venous ob- 
struction, although patient 3 underwent 
surgical thrombectomy to relieve a chy- 
lothorax. Only two catheters, in pa- 
tients 5 and 6, had malfunctions at the 
time of diagnosis of infection. 
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Results of microbiologic and imaging 
tests and treatment of patients are 
shown in Table 2. Patients had 4 to 11 
positive blood cultures (mean, 6.7), with 
a median total duration of bacteremia or 
candidemia of 8 days (range, 6 to 35 
days), a median of 6 days after begin- 
ning appropriate antibiotic therapy and 
5 days after removing the catheter. Pa- 
tient 7 had extremely prolonged bacter- 
emia before removal of the catheter. 
The diphtheroid isolated, which was not 
of the JK group, was extremely slow 


growing and was believed to be a con- 
taminant at first. 

Thrombosis of the central vein at the 
site of the former catheter was demon- 
strated in every patient. In two pa- 
tients, this was confirmed by venogra- 
phy. A representative ultrasonographic 
image (patient 1) is shown in the Figure. 
No patient had vegetations on cardiac 
valves or other evidence of endocardi- 
tis; in two patients (patients 6 and 7), 
the thrombus extended from the superi- 
or vena cava into the right atrium. 


Table 1.—Clinical Characteristics of Seven Patients With Prolonged 


Catheter-Related Bacteremia or Candidemia 


Patient/ 
Age/Sex 
1/5 wk/F 


Underlying Conditions 


Tracheoesophageal cleft, 
spina bifida 


2/6 mo/M 


Bronchopulmonary 
dysplasia, failure to thrive 


3/10 wk/F 27-week gestation, 


necrotizing enterocolitis 


Multisystem organ failure, 
unknown cause 


Degenerative neuronal 
disease 


28-week gestation, 
congenital syphilis 


Alagille’s syndrome 


4/3 mo/M 
5/3 y/F 
6/4 mo/F 


7/7 yiF 


No. of 
Positive 
Blood 
Cultures 


Patient No./ 
Organism 


Days of Bacteremia, 
Total*/ 
Antibiotic Therapyt/ 
Catheter Removalt¢ 


Duration of 
Catheterization,* d 


Signs of Infection 


Fever, leukocytosis, 
thrombocytopenia, hematuria 


Fever, petechiae 


Metabolic acidosis, respiratory 
distress 


Fever, disseminated 
intravascular coagulation 


Fever, superior vena cava 
syndrome 


Fever, leukocytosis 


Fever, thrombocytopenia 





Results of 
Ultrasound of 
Thrombus, Day§/ 
Site or Outcome 


All patients were treated with anti- 
microbial agents parenterally for a pro- 
longed period after removal of the cath- 
eter and sterilization of the blood- 
stream. Heparin therapy was used after 
discovery of the thrombus in three pa- 
tients (patients 3, 5, and 6). No other 
anticoagulant or thrombolytic agent 
was used. 

Five patients recovered completely 
from the infection and were well at fol- 
low-up at least 6 months later. One pa- 
tient (patient 3) died 2 months after 
completing antibiotic therapy without 
evidence of recurrence of infection. One 
patient (patient 4) died 3 weeks after 
removal of the catheter while he was 
still receiving antibiotic therapy. Infec- 
tion was not the immediate cause of 
death. At autopsy, the thrombus was 
undergoing resolution. 


COMMENT 


Seven patients developed signs and 
symptoms of systemic infection and pro- 
longed bacteremia or candidemia in as- 
sociation with catheter-related throm- 
bosis of the great central veins. The 
proposed pathologic sequence is that 
the catheter tip damages the vessel 
wall, initiating a thrombus at the site, 


Antibiotic Therapy 
(No. of Days) 


1/Candida albicans 


2/Enterococcus 
species 


3/Staphylococcus 
aureus 


4/Enterococcus 
species 


5/Candida 
tropicalis 


6/C albicans 


7/Corynebacterium 
species 


13/IVC; 
33/decreased 


7ISVC; 
17/unchanged 


3/SVC 


2/SVC 


5/Internal jugular 
vein 


9/SVC into the atrium; 
19/Unchanged; 
36/Unchanged 


2/SVC into the atrium 


Amphotericin B (35) and 
flucytosine (28) 


Ampicillin (33) and gentamicin 
sulfate (27) 


Vancomycin hydrochloride (28) 


Vancomycin/ampicillin (23) and 
gentamicin (23) 


Amphotericin B (27) 


Amphotericin B (32) and 
flucytosine (28) 


Vancomycin (62) 


Recovered 
Recovered 


Heparin therapy; 
thrombectomy on day 23; 
died on day 66 


Died on day 23 


Venogram showed SVC, 
subclavian, internal 
jugular vein 
obstruction; heparin 
therapy; recovered 


Recovered 


i 





*Time from first to last positive blood culture. 

tTime from starting appropriate antibiotic therapy to last positive blood culture. 

+Time from removal of catheter to last positive blood culture. 

§Time after removal of catheter. IVC indicates inferior vena cava; and SVC, superior vena cava. 
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Abdominal ultrasound from patient 1 shows thrombus in the inferior vena cava. 


which acts as a nidus for the invading 
microorganism.’ Intravascular infec- 
tion results in continuous bacteremia. 
Unlike patients with simple contamina- 
tion of the catheter, these patients have 
infections that respond slowly to con- 
ventional therapy, either antibiotics or 
catheter removal or both. Cultures of 
blood remained positive in our patients 
for a median of 6 days after appropriate 
antimicrobial therapy was begun and 
for a median of 5 days after removal of 
the catheter. 

Clinical clues to the diagnosis of cath- 
eter-related complications are fre- 
quently subtle or absent. Simultaneous 
occurrence of catheter-related throm- 
bosis and infection is reported to be 
manifest as obstruction of the catheter’; 
in our series, however, five of seven 
lines had satisfactory function despite 
thrombosis and infection. Endocarditis 
with valvular dysfunction is a potential 
complication if the catheter is placed in 
the right side of the heart.* The diagno- 
sis of septic thrombophlebitis of the cen- 
tral veins is suspected when signs of 
obstruction to venous flow or suppura- 
tion at the catheter site is present.’ 
Frequently, the diagnosis is made only 
at autopsy.”* Use of ultrasound allowed 
us to diagnose this problem during life, 
in the absence of physical signs. 
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Venous thrombosis with infection is 
uncommonly reported in children. This 
complication is not included in recent 
reviews of central catheter-related in- 
fection in pediatric patients.*” Sadiq et 
al” reported the cases of two infants 
in whom thrombi were found by ultra- 
sonography during episodes of bacter- 
emia, but no further details of treat- 
ment and courses were given. 

Ultrasonography is a simple, safe, 
and noninvasive technique used to docu- 
ment venous thrombosis in adults and 
children.*"*” To our knowledge, large 
prospective studies to document the 
frequency of thrombosis following the 
use of central catheters in children have 
not been performed. Right atrial throm- 
bosis at the tip of a central catheter was 
detected in only 1 of 49 infants studied 
with the catheter in place.” Mural or 
occlusive thrombi were demonstrated 
by venography in 8% to 20% of adults 
immediately with the removal of the 
catheter.” As only selected patients in 
our institution were studied for the 
presence of occult thrombi, we cannot 
comment on the incidence of persistent 
thrombosis after cannulation in infected 
or uninfected patients. 

Treatment of patients with catheter- 
related infections is evolving. Removal 
of the contaminated catheter is defini- 


tive therapy of the infection in many 
patients. Recently, it has been shown 
that infection can be eradicated with 
antimicrobial therapy alone, thus pre- 
serving vascular access. Medical treat- 
ment has been successful in 65% to 90% 
of patients.*” Failure of medical man- 
agement is predictable when the offend- 
ing microorganism is a fungus or gram- 
negative bacillus or spore-forming 
organism. Forty-eight to 72 hours after 
initiation of antimicrobial therapy or re- 
moval of the catheter, it is expected that 
the patient’s symptoms will abate and 
blood cultures will be sterile. Ifthis does 
not occur, or complications ensue, or the 
microbial isolate is “unfavorable,” we 
suggest that the catheter be removed if 
this has not been done. Cultures of blood 
should be performed repeatedly even if 
symptoms improve to determine dura- 
tion of bacteremia. Removal of the cath- 
eter usually results in rapid resolution 
of the infection. Appropriate duration of 
antimicrobial therapy after catheter re- 
moval is unknown, with no treatment,’” 
5 days,’ and 7 to 14 days” reported to be 
effective. If a metastatic focus of infec- 
tion occurs, therapy may need to be ex- 
tended. If bacteremia persists beyond 
72 hours, we would perform ultrasono- 
graphy to determine the presence of 
thrombosis. We consider the presence 
ofa mural thrombus in a great vessel ina 
patient with continuous, prolonged bac- 
teremia an “endocarditis equivalent.” 

Our patients are treated with antibi- 
otics administered parenterally for at 
least 2 weeks after removal of the cathe- 
ter and sterilization of the bloodstream. 
This strategy has been successful in our 
patients. It is not known whether a 
shorter course would be effective. 
Three of our patients received heparin; 
none was treated with urokinase or oth- 
er thrombolytic therapy. The use of 
these agents remains controversial. No 
effect of heparin therapy was noted in 
our two treated patients. 

Physicians should be aware of the 
possibility of thrombosis and prolonged 
bacteremia in children with central ve- 
nous catheters. Sterility of blood should 
be documented, even if the foreign body 
has been removed and the patient’s 
symptoms have abated. 


Terry Anderson, MD, and Barbara Wolfson, 


MD, assisted with interpretation and inclusion of 
the imaging studies. 


Prolonged Bacteremia—Ruparetal 881 


1. Press OW, Ramsey PG, Larson EB, Fefer A, 
Hickman RO. Hickman catheter infections in pa- 
tients with malignancies. Medicine. 1984;63:189- 
200. 
2. Dickinson GM, Bisno AL. Infections associat- 
ed with indwelling devices: concepts of pathogene- 
sis. Antimicrob Agents Chemother. 1989;33:597- 
601. 

3. Pruitt BA, McManus WF, Kim SH, Treat RC. 
Diagnosis and treatment of cannula-related intra- 
venous sepsis in burn patients. Ann Surg. 
1980;191:546-553. 

4, Noel GJ, O’Loughlin JE, Edelson PJ. Neona- 
tal Staphylococcus epidermidis right-sided endo- 
carditis: description of five catheterized infants. 
Pediatrics. 1988;82:234-239. 

5. Strinden WD, Helgerson RB, Maki DG. Can- 
dida septic thrombosis of the great central veins 
associated with central catheters. Ann Surg. 
1985;202:653-658. 

6. Verghese A, Widrich WC, Arbeit RD. Cen- 
tral venous septic thrombophlebitis: the role of 
medical therapy. Medicine. 1985;64:394-400. 

7. RyanJA, Abel RM, Abbott WM, et al. Cathe- 
ter complications in total parenteral nutrition. N 
Engl J Med. 1974;290:757-761. 


References 


8. Warden GD, Wilmore DW, Pruitt BA. Cen- 
tral venous thrombosis: a hazard of medical pro- 
gress. J Trauma. 1973;13:620-626. 

9. Flynn PM, Shenep JL, Stokes DC, Barrett 
FF, In situ management of confirmed central ve- 
nous catheter-related bacteremia. Pediatr Infect 
Dis J. 1987;6:729-734. 

10. Hartman GE, Shocat SJ. Management of 
septic complications associated with Silastic cathe- 
ters in childhood malignancy. Pediatr Infect Dis J. 
1987;6:1042-1047. 

11. Johnson PR, Decker MD, Edwards KM, 
Schaffner W, Wright PF. Frequency of Broviac 
catheter infections in pediatric oncology patients. J 
Infect Dis. 1986;154:570-578. 

12. King DR, Komer M, Hoffman J, et al. Bro- 
viac catheter sepsis: the natural history of an iatro- 
genic infection. J Pediatr Swrg. 1985;20:728-733. 

13. Olson TA, Fischer GW, Lupo MC, et al. 
Antimicrobial therapy of Broviae catheter infec- 
tions in pediatric hematology oncology patients. J 
Pediatr Surg. 1987;22:839-842. 

14. Prince A, Heller B, Levy J, Heird WC. Man- 
agement of fever in patients with central vein cath- 
eters. Pediatr Infect Dis. 1986;5:20-24. 

15. Shapiro ED, Wald ER, Nelson KA, Spiegel- 


In Other AMA Journals 


ARCHIVES OF DERMATOLOGY 


Effect of Local Hypothermia on Early Wound Repair 
Ramon M. Esclamado, MD; Gregg A. Damiano; Charles W. Cummings, MD (Arch Derma- 


tol. 1990;126:803-808) 


JAMA 


man KN. Broviac catheter-related bacteremia in 
oncology patients. AJDC. 1982;136:679-681. 

16. Wang EEL, Prober CG, Ford-Jones L, Gold 
R. The management of central intravenous cathe- 
ter infections. Pediatr Infect Dis. 1984;3:110-113. 

17. Sadiq HF, Devaskar S, Keenan WJ, Weber 
TR. Broviac catheterization in low birthweight in- 
fants: incidence and treatment of associated compli- 
cations. Crit Care Med. 1987;15:47-50. 

18. Marsh D, Wilkerson SA, Cook LN, Pietsch 
JB. Right atrial thrombus formation screening us- 
ing two-dimensional echocardiograms in neonates 
with central venous catheters. Pediatrics. 1988; 
81:284-286. 

19. Wing V, Scheible W. Sonography of jugular 
vein thrombosis. Am J Radiol. 1988;140:333-336. 

20. Ahmed N, Payne RF. Thrombosis after cen- 
tral venous cannulation. Med J Aust. 1976;1:217- 
220. 

21. Brismar B, Hardstedt C, Jacobson S. Diag- 
nosis of thrombosis by catheter phlebography after 
prolonged central venous catheterization. Ann 
Surg. 1981;194:779-783. 

22. Strobel CT, Byrne WJ, Fonkalsrud EW, 
Ament ME. Home parenteral nutrition: results in 
34 pediatric patients. Ann Surg. 1978;188:394-402. 


Use and Health Effects of Smokeless Tobacco Among Baseball Players 
V. L. Ernster; D. Grady; J. C. Greene; M. Walsh; P. Robertson; T. Daniels; N. Benowitz; 
D. Siegel; B. Gerbert; W. Hauck (JAMA. 1990;264:218) 


The Case for Reassessment of Health Care Technology 
H. D. Banta; S. B. Thacker (JAMA. 1990;264:235) 


Toward a National Child Health Policy 
B. Harvey (JAMA. 1990;264:252) 


882 AJDC—Vol 144, August 1990 





Prolonged Bacteremia—Rupar et al 


Cerebrospinal Fluid Prostaglandins, Interleukin 18, and 
Tumor Necrosis Factor in Bacterial Meningitis 


Clinical and Laboratory Correlations in Placebo-Treated and 
Dexamethasone-Treated Patients 


Mahmoud M. Mustafa, MD; Octavio Ramilo, MD; Xavier Sdez-Llorens, MD; Kurt D. Olsen, 
Ronald R. Magness, PhD; George H. McCracken, Jr, MD 


è Prostaglandins (PGs), interleukin 18 
(IL-18), and tumor necrosis factor a 
(TNFa) are likely mediators of local inflam- 
matory reactions. We measured PGE, 
PGI,, IL-18, and TNF concentrations in 
paired cerebrospinal fluid (CSF) samples 
(on admission, CSF,, and 18 to 30 hours 
later, CSF,) from 80 infants and children 
with bacterial meningitis. Forty patients 
received dexamethasone sodium (0.6 
mg/kg per day in four intravenous doses) 
and 40 received an intravenous saline pla- 
cebo. In CSF,, PGE,, PGI,, IL-18, and TNF 
were detected in 90%, 56%, 98%, and 71% 
of specimens with mean (+ SEM) concen- 
trations of 462+65, 377 +62, 1266+ 242, 
and 799+ 227 pg/mL, respectively. Con- 
centrations of PGE, correlated signifi- 
cantly with PGI,, IL-18, TNF, and lactate 
and inversely correlated with glucose 
concentrations in the first CSF speci- 
mens. The PGE,, PGI, IL-18, and TNF were 
still detected in 40%, 18%, 97%, and 60%, 
respectively, of second CSF specimens 
obtained from placebo-treated patients. 
Compared with patients who had detect- 
able PGI, or TNFa concentrations in CSF, 
specimens, those placebo-treated pa- 
tients with no detectable PGI, or TNFa ac- 
tivity in CSF, had a lower incidence of 
neurological sequelae. Dexamethasone- 
treated patients had significantly lower 
PGE,, IL-18, and lactate concentrations 
and higher glucose concentrations in CSF 
18 to 30 hours later, shorter duration of 
fever, and a lower incidence of neurologi- 
cal sequelae than did placebo-treated 
patients. 

(AJDC. 1990;144:883-887) 


acterial meningitis in infants and 
children is associated with case fa- 
tality rates of 2% to 5% and with neuro- 
logical sequelae in 20% or more of survi- 
vors.' Because the advent of newer, 
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more active antimicrobial agents for the 
treatment of bacterial meningitis has 
not resulted in improved outcome, an 
understanding of the pathophysiologic 
mechanisms of central nervous system 
injury during bacterial meningitis has 
become imperative to provide new ther- 
apeutic directions. 

Data from experimental meningitis 
studies have shown that endotoxin of 
Haemophilus influenzae type b and 
cell-wall components of Streptococcus 
pneumoniae stimulated the release of 
mediators of meningeal inflammation, 
such as interleukin 18 (IL-1),’ cachec- 
tin (tumor necrosis factor [TNF] ),’ 
and prostaglandins (PGs),** and activat- 
ed the complement cascade.’ Addition- 
ally, intracisternal inoculation of rab- 
bits with IL-18 and TNFa induced 
cerebrospinal fluid (CSF) pleocytosis 
and blood-brain barrier injury similar to 
those induced by endotoxin or live bac- 
teria’ (O.R., X.S.-L., J. Mertsola, un- 
published data, 1989). Prostaglandin F,, 
(PGF,,) has been detected in CSF of five 
patients with viral and bacterial menin- 
goencephalitis.” Furthermore, IL-1f 
and TNFa have been detected in the 
CSF of neonates” and infants and chil- 
dren” with bacterial meningitis; the 
CSF IL-18 concentrations correlated 
significantly with indexes of meningeal 
inflammation and with outcome from 
disease in those patients. ™” 

Arachidonic acid metabolites have 
been shown to play an important role as 
mediators and/or modulators of acute 
and chronic inflammation“ as well as 
regulators of immune functions.” Pros- 
taglandins, more specifically, have been 
correlated with various inflammatory 
disorders. *® Moreover, data from ex- 
perimental arthritis studies and from 
joint diseases in humans have shown 
that PGs may be involved in the genesis 


and maintenance of synovial inflamma- 
tion.” The finding of PGE, in the CSF of 
rabbits with experimental meningitis 
induced with S pneumoniae“ and H in- 
fluenzae type b (M.M.M., unpublished 
observation, 1989) and of PGF, in the 
CSF of patients with viral and bacterial 
meningoencephalitis’ prompted the 
present study in which we measured the 
concentrations of IL-18, TNF, PGE,, 
and, instead of the highly unstable pros- 
tanoid PGI, its stable metabolite, 
6-keto-PGF,, in 160 paired CSF speci- 
mens from 80 infants and children with 
bacterial meningitis and correlated 
these concentrations with each other 
and with clinical and CSF laboratory 
findings. Because half of these patients 
received dexamethasone therapy at the 
time of diagnosis, we evaluated the ef- 
fects of dexamethasone administration 
on the concentrations of PGs, IL-1p, 
and TNF in CSF specimens obtained 18 
to 30 hours after dexamethasone and 
antibiotic therapy. 


PATIENTS AND METHODS 


Between May 1984 and April 1988, a total 
of 260 infants and children with culture- 
proved bacterial meningitis treated at Chil- 
dren’s Medical Center or Parkland Memorial 
Hospital, Dallas, Tex, were enrolled in three 
prospective, double-blinded, placebo-con- 
trolled studies of dexamethasone therapy. 
The protocols for those studies were ap- 
proved by the University’s Institutional Re- 
view Board and informed, written consent 
was obtained for all study patients. The re- 
sults of these studies and the salutary effects 
of dexamethasone treatment of infants and 
children with bacterial meningitis have been 
described elsewhere. ™®™® Aliquots of CSF ob- 
tained at the time of diagnosis (CSF,) and 
again 18 to 30 hours later (CSF) were avail- 
able from 80 of these patients, 50 of whom 
were enrolled in the third meningitis study 
and were not part of our previously published 
study of IL-18 and TNF.” Data derived from 
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these 80 patients are the basis of this report. 
The CSF samples were immediately centri- 
fuged and frozen at — 70°C within 15 minutes 
of the lumbar puncture. The neurological and 
audiological evaluations performed on all pa- 
tients during hospitalization and on repeated 
follow-up examinations have been previously 
described.” 


PGI, (Prostacyclin) Assay 


Samples of CSF (0.1 mL) were assayed for 
the stable metabolite of prostacyclin, 6-keto- 
PGF „ using a previously described and vali- 
dated radioimmunoassay.” The sensitivity 
of the assay was consistently less than or 
equal to 2 pg per tube. Intra-assay and inter- 
assay coefficients of variation at 250 pg/mL 
and 1000 pg/mL were 6.7% and 11.3% and 
8.7% and 12.5%, respectively. 


PGE, Assay 


The assay for PGE, was the same as that 
described above for the 6-keto-PGF,,, except 
that duplicate samples were mixed with 0.1 
mL of antiserum (1:14 000 titer) and 0.1 mL 
of 16 500 disintegrations per minute of triti- 
ated-hydrogen-PGE, (New Research Prod- 
uct, Boston, Mass). Intra-assay and interas- 
say coefficients of variation were 10.8% and 
13.8% at 250 pg/mL and 7% and 17.7% at 1000 
pg/mL, respectively. The sensitivity of this 
assay was 2 pg per tube. 


IL-18 Assay 


Cerebrospinal fluid samples were assayed 
for IL-18 using an enzyme-linked immuno- 
sorbent assay (Cistron Biotechnologies, Pine 
Brooks, NJ).” The lower limit of sensitivity 
of the assay was 20 pg/mL at the 95% confi- 
dence level (CI). 


Cytolytic Assay for TNF 


Tumor necrosis factor activity was deter- 
mined by modification of a previously de- 
scribed cytotoxic assay.” Equivalent concen- 
trations of human recombinant TNF (rT NF) 
were determined for experimental samples 
by interpolation of the human rTNF stan- 
dard curve run simultaneously (0.1 pg/ 
mL—1 pg/mL). Using this assay, we could 
reliably detect as little as 10 pg of rTNF/mL. 
The samples were assayed in quadruplicate, 
and an SD within 10% of the mean was ob- 
served. The L929 cells are unaffected by IL- 
1B. Representative CSF specimens contain- 
ing TNF were preincubated with anti-TNFa 
antibody, which, when tested in parallel with 
the CSF samples before incubation, showed 
complete elimination of the cytotoxicity. Tu- 
mor necrosis factor is stable for long periods 
when stored at — 70°C. 


Measurement of CSF Lactate, 
Protein, and Glucose Concentrations 


Cerebrospinal fluid samples were ana- 
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lyzed for lactate with a kinetic enzymatic 
method that used the reaction of lactate with 
oxidized nicotinamide-adenine dinucleotide 
Bin the presence of lactate dehydrogenase to 
produce the reduced form of nicotinamide- 
adenine dinucleotide and pyruvate. The pro- 
duction of the reduced form of nicotinamide- 
adenine dinucleotide was quantitatively 
monitored at a 340-nm absorbance on a Gil- 
ford 2600 spectrophotometer (Gilford, Ober- 
lin, Ohio) with a deterium source. The preci- 
sion of the method was tested by running a 
known standard of 40 mg/dL (Sigma UV test 
826-UV, Sigma, St Louis, Mo) 10 times dur- 
ing the course of 1 day. The coefficient of 
variation was 2.2%. 

Protein concentrations were determined 
using the turbidity method. The turbidity 
produced by sulfosalicylic acid when added to 
a solution containing protein is proportional 
to the concentration of the protein in the 
solution. The turbidity was measured using a 
spectrophotometer set at 420 nm. Sigma pro- 
tein standard (No. P-7656, Sigma) as a con- 
trol was assayed with each run. Glucose con- 
centrations were determined using a 
commercially available colorimetric test (Ek- 
tachem, Kodak, Rochester, NY). 


Statistical Analysis 


The strength of the relationship between 
PGI, PGE,, IL-18, and TNF concentrations 
and duration of illness, duration of fever, and 
CSF concentrations of white blood cell (WBC) 
counts, glucose, lactate, and protein was as- 
sessed with Spearman’ rank correlation coef- 
ficients. Repeated measures of analysis of 
variance (ANOVA) on log-transformed data 
were used to examine the effects of dexameth- 
asone treatment on CSF concentrations of nu- 
merical variables and x” contingency analysis 
(or Fishers Exact Test) to compare propor- 
tions with detectable activity. For the purpose 
of analysis, PGE,, PGI,, IL-18, and TNF con- 
centrations below the lower limit of sensitivity 
of the assay were considered equal to 0. All 
numerical values were given as mean 
(+SEM). PS.10 was considered significant 
when repeated measures of ANOVA were 
used. For other statistical tests P<.05 was 
considered significant. 


RESULTS 


Paired CSF specimens were available 
from 80 of the original 260 study pa- 
tients. There were 50 male and 30 fe- 
male patients aged 3 to 44 months. For- 
ty-five patients were white, 27 black, 
and 8 Hispanic. The age, sex, race, and 
clinical characteristics on admission of 
the 80 patients in this study were simi- 
lar to those of the entire 260 infants and 
children enrolled originally in the three 
studies.” Additionally, the CSF WBC 


counts and protein and glucose concen- 
trations in both CSF samples obtained 
at diagnosis and again 18 to 30 hours 
later were not statistically different for 
these 80 patients and the original 260 
study patients. 

In this series H inflwenzae type b 
accounted for 71 (89%) of 80 cases of 
bacterial meningitis, S pneumoniae for 
6 cases (7%), and Neisseria meningiti- 
dis for 3 cases (4%). These percentages 
reflect closely the distribution of cases 
in the entire series of 260 patients. Fif- 
ty-eight patients were treated with ce- 
furoxime sodium and 22 patients with 
ceftriaxone sodium. Dexamethasone 
was administered at diagnosis to 40 pa- 
tients and placebo to 40 patients. The 
effects of dexamethasone and placebo 
on the outcome of patients treated with 
cefuroxime in the first study” were not 
significantly different from those who 
received ceftriaxone in the second 
study,” which provided justification for 
combining data for statistical analyses.” 
The number of patients with pathogens 
recovered from blood and CSF cultures 
was similar in both groups, and the per- 
centages of patients with positive CSF 
cultures after 24 hours of therapy were 
similar for those treated with cefurox- 
ime or ceftriaxone and those treated 
with dexamethasone or placebo. 


PE, Concentrations in CSF 


Prostaglandin E,, PGI,, IL-18, and 
TNF assays were performed on 160 
paired CSF specimens from all 80 pa- 
tients. At the time of diagnosis, 72 pa- 
tients (90%) had detectable PGE, 
activity in CSF. The mean (+SEM) 
PGE, concentration was 462 + 65 pg/mL 
(range, <2 to 2975 pg/mL). Concentra- 
tions of PGE, correlated significantly 
with protein, TNF, IL-1f, and PGI, 
concentrations in CSF, samples. 

In CSF samples obtained 18 to 30 
hours after admission from the 40 place- 
bo-treated patients, PGE, activity was 
still detected in 16 samples (40%). The 
mean (+SEM) PGE, concentration was 
47+16 pg/mL (range, <2 to 546 
pg/mL), and the values correlated di- 
rectly with CSF,, PGI,, IL-1, and pro- 
tein concentrations inversely and with 
glucose concentrations. There was no 
significant correlation between PGE, 
concentrations in CSF, and TNF con- 
centrations, age of patients, or neuro- 
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logical sequelae. Compared with those 
CSF, samples that had detectable PGE, 
activity, those samples with no PGE, 
activity had significantly lower protein 
concentrations (.5 + .06 g/L vs 1.51 + .42 
g/L, P=.037), lactate concentrations 
(4.56+.4 mmol/L vs 6.1+.7 mmol/L 
,P=.046), and IL,-B concentrations 
(88+24 pg/mL vs 366+88 pg/mL, 
P=.007) and higher glucose concentra- 
tions (2.3+.3 mmol/L vs 1.2+.3 mmol/ 
L, P=.008). 


PGI, Concentrations in CSF 


At the time of diagnosis, 45 patients 
(56%) had detectable PGI, activity in 
CSF. The mean (+SEM) PGI, concen- 
tration was 377 +62 pg/mL (range, <2 
to 2280 pg/mL). Concentrations of PGI, 
correlated significantly with IL-18 and 
TNF concentrations and inversely with 
glucose concentrations in CSF,. 

In CSF samples obtained 18 to 30 
hours after admission from the 40 place- 
bo-treated patients, PGI, activity was 
still detected in 7 samples (18%). The 
mean (+SEM) PGI, concentration was 
63 +30 pg/mL (range, <2 to 931 pg/mL) 
and PGI, values correlated significantly 
with CSF, lactate and IL-1f concentra- 
tions and with neurological sequelae 
(P<.05). Compared with CSF, samples 
that had detectable PGI, activity, those 
samples with no detectable PGI, activi- 
ty had significantly lower protein con- 
centrations (.54+.08 g/L vs 2.2+.69 
g/L+69, P=.05) and lactate concen- 
trations (4.9+.4 mmol/L vs 7.1+.3 
mmol/L, P=.04) and higher glucose 
concentrations (2.0+.2 mmol/L vs 
1.2+.4 mmol/L, P=.05), and the pa- 
tients from whom negative CSF, sam- 
ples had been obtained had a significant- 
ly lower incidence of neurological 
sequelae (P = .036). 


IL-18 Concentrations 


At the time of diagnosis, 78 patients 
(97%) had detectable IL-18 activity in 
CSF. The mean (+ SEM) IL-1 concen- 
tration was 1266+242 pg/mL (range, 
<20 to 11154 pg/mL). Concentrations of 
IL-18 in CSF, correlated significantly 
with TNF, PGI,, and PGE, concentra- 
tions (P<.01). 

In CSF samples obtained 18 to 30 
hours after admission from the 40 place- 
bo-treated patients, IL-1f activity was 
still detected in 39 samples (98%). The 
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CSF Findings at Diagnosist 
a 


Dexamethasone Placebo 


PGE., pg/mL 
Subjects 
with detectable 
activity 
PGI., pg/mL 
‘Subjects 
with detectable 
activity 
IL-18, pg/mL 
Subjects 
with detectable 
activity 
TNF, pg/mL 
Subjects 
with detectable 
activity 


36 (90) 
412+91 


21 (53) 
1378 + 422 


24 (60) 


39 (98) 
710 +282 


39 (98) 


23 (58) 34 (85) 


1151 +237 


885 + 357 


CSF Findings 18 to 30 
Hours After Diagnosis 


Dexamethasone Placebo 


16 (40) 
63 +30 


7 (18) 
192+30 


14 (35) 
21+10 


39 (98) 
82+32 


18 (45) 24 (60) 


*PGE, indicates prostaglandin E,; PGI,, prostaglandin |,; IL-18, interleukin 18; TNF, tumor necrosis 
factor; and CSF, cerebrospinal fluid. The mean values are based on all 40 subjects in the group. Values are 


number (percent) or mean + SEM. 


tThe only significant difference between groups at diagnosis was in the percentage of patients with 


detectable TNF activity (P=.014). 


+The effects of steroid treatment on the mean concentrations of the mediators were assessed using the 
repeated-measures analysis of variance after log transformation of the means. 


mean ( + SEM) IL-18 concentration was 
192+30 pg/mL (range, <20 to 1340 
pg/mL) and the values correlated di- 
rectly with CSF,, PGI,, PGE,, and pro- 
tein concentrations and inversely with 
glucose concentrations (P<.01). 


TNFa Concentrations 


At the time of diagnosis, 57 patients 
(71%) had detectable TNF activity in 
CSF. The mean (+SEM) TNF concen- 
tration was 799+227 pg/mL (range, 
<10 to 10000 pg/mL) and concen- 
trations correlated significantly with 
IL-18, PGE,, and PGI, (P<.01) con- 
centrations. 

In CSF samples obtained 18 to 30 
hours after admission from the 40 place- 
bo-treated patients, TNF activity was 
still detected in 24 patients (60%). The 
mean (+SEM) TNF concentration was 
82+32 pg/mL (range, <10 to 500 
pg/mL) and values correlated inversely 
with CSF, glucose concentrations and 
directly with the duration of fever. 
Compared with those CSF, samples 
that had detectable TNF activity, those 
samples with no TNF activity had sig- 
nificantly higher glucose concentrations 
(2.4+.3 mmol/L vs 1.5+.2 mmol/L, 
P=.02) and lower PGI, concentrations 
(8+8 pg/mL vs 99+49 pg/mL, P=.04), 


and the patients from whom normal 
CSF, samples had been obtained had a 
significantly lower incidence of neuro- 
logical sequelae (15% vs 60%, P = .015). 


Effects of Dexamethasone Therapy 


Forty of 80 patients received dexa- 
methasone intravenously and 40 re- 
ceived a saline placebo intravenously 
for the first 4 days of antibiotic therapy. 
The initial CSF PGE,, PGI,, IL-18, and 
TNF concentrations were similar for 
patients who received dexamethasone 
and for those given placebo (Table). Pa- 
tients in the dexamethasone group, 
however, more frequently had unde- 
tectable TNF activity in CSF, speci- 
mens compared with those in placebo- 
treated patients. We do not believe that 
this difference implies that patients are 
sicker in the placebo group because the 
presence of TNF in CSF of patients and 
of experimentally infected animals, al- 
beit critical, is transient, and the analy- 
sis of the duration of illness before diag- 
nosis showed that patients from the 
dexamethasone group had a longer du- 
ration of illness (mean, 39 hours; medi- 
an, 34 hours) compared with the placebo 
group (mean, 34 hours; median, 27 
hours). In contrast to CSF, concentra- 
tions there were significantly lower 
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PGE, and IL-1f concentrations in CSF, 
samples in patients treated with dexa- 
methasone compared with those given 
placebo (5+2 pg/mL vs 47+16 pg/mL, 
P=.06, and 34+13 pg/mL vs 192+30 
pg/mL, P=.0001, respectively) (Ta- 
ble). Additionally, only 12.5% and 35% 
of dexamethasone-treated patients had 
PGE, and IL-1 activity in CSF, com- 
pared with 40% and 97% of the placebo- 
treated patients (P=.01 and P= 
.00001, respectively). 

The mean CSF, glucose, protein, and 
lactate concentrations and mean WBC 
counts were not significantly differ- 
ent in dexamethasone-treated patients 
compared with placebo-treated pa- 
tients. After 18 to 30 hours of treat- 
ment, however, the mean CSF, lactate 
concentrations were significantly lower 
(8.4+.38 mmol/Lvs 5.3+.4 mmol/L, 
P=.0008) and the mean CSF, glucose 
concentrations were significantly high- 
er (8.2+.2 mmol/L vs 1.8+.2 mmol/L, 
P=.002) in the dexamethasone-treated 
patients compared with those from pla- 
cebo-treated patients. The mean CSF, 
protein concentrations and WBC counts 
were similar in the two treatment 
groups. More importantly, dexametha- 
sone-treated patients had a significant- 
ly shorter mean (+SEM) duration of 
fever (1+0.1 days vs 7+1 days, 
P=.00001) and a lower incidence of neu- 
rological sequelae (10% vs 35%, 
P=.015). 

COMMENT 

In the present study, we have demon- 
strated that PGE,, PGI, IL-1, and 
TNF are present in CSF of the majority 
of patients with bacterial meningitis 
and that dexamethasone therapy re- 
sulted in significantly lower CSF PGE, 
and IL-18 concentrations 18 to 30 hours 
after treatment was begun. This is the 
first study, to our knowledge, describ- 
ing the presence of PGE, and PGI, in 
CSF of infants and children with bacte- 
rial meningitis. 

We recognize that the study popula- 
tion was composed of patients enrolled 
in three identically designed, sequen- 
tially conducted studies who were treat- 
ed with cefuroxime or ceftriaxone, and 
that three different organisms caused 
disease in these patients. We do not 
believe that these variables, however, 
affected adversely the CSF concentra- 
tions of PGE,, PGI,, IL-1, or TNF or 
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the results of statistical analysis of the 
data.” The percentage of patients with 
positive CSF cultures and the degree of 
CSF inflammation were similar for the 
two antibiotic treatment groups, and it 
has been shown that S pneumoniae? 
and H influenzae type b (M.M.M., un- 
published data, 1989) induce PGE, pro- 
duction in CSF of experimental animals 
and that IL-18 and TNF have been de- 
tected in CSF of patients with bacterial 
meningitis caused by either organism.” 

In support of our previous report” the 
majority of infants and children with 
bacterial meningitis in the present 
study had detectable concentrations of 
both IL-18 and TNF in CSF obtained at 
the time of diagnosis and approximately 
24 hours later and that TNF concentra- 
tions did not correlate with CSF indexes 
of meningeal inflammation. Contrary to 
our previously reported data,” CSF, 
IL-1f concentrations in this study did 
not correlate with CSF, protein, lac- 
tate, or glucose concentrations or WBC 
counts. These differences, although dif- 
ficult to explain, could be a result of 
different patient sampling and/or a 
smaller number of patients enrolled in 
the present study. 

Prostaglandins have become estab- 
lished as mediators and/or modulators 
of inflammatory processes although 
their contribution to the pathophysio- 
logical events in bacterial meningitis is 
unknown. The E-type PGs have been 
shown to evoke proinflammatory activi- 
ty when injected or applied locally”” 
and to modulate the effects of other me- 
diators of inflammation, like bradykinin 
and histamine.” More recently, in vitro 
studies using lipopolysaccharide-stimu- 
lated macrophages have suggested that 
PGE, and PGI, act as an autacoid and 
control the production of TNF but not 
IL-1.** In the central nervous system, 
PGs are formed at multiple sites”” and 
may interact in a varied manner to con- 
trol neuronal functions. Fever affords 
the best-documented example of one of 
their functions in the central nervous 
system.” In meningitis, PGF, has been 
shown to be present in CSF of five pa- 
tients with viral or bacterial meningo- 
encephalitis,” and PGE, has been 
detected in CSF of rabbits with pneu- 
mococcal meningitis,“ and its concen- 
trations in CSF correlated significantly 
with CSF WBC counts. These data are 


complemented by our demonstration of 
PGE, in CSF of most infants and chil- 
dren with bacterial meningitis and of its 
significant correlation with CSF index- 
es of meningeal inflammation and with 
CSF concentrations of IL-1p. 

Brain damage in bacterial meningitis 
may result from direct bacterial injury, 
from the host inflammatory response, 
or from both. As a response to the inter- 
action of bacterial outer-cell membrane 
components and central nervous system 
tissues, the local production of the in- 
flammatory mediators, such as TNF, 
IL-18, and arachidonic acid metabo- 
lites, appears to be an initial event in the 
complex cascade leading to inflamma- 
tion and tissue destruction. Because in- 
flammatory exudate formed in response 
to bacterial invasion of the meninges is 
believed to be harmful and play a minor 
role in infection containment, down reg- 
ulation of the production of the inflam- 
matory mediators may prove important 
to the ultimate modulation of the resul- 
tant inflammatory effects.” 

Corticosteroids inhibit phospholipase 
activity, which is necessary for the re- 
lease of arachidonic acid from mem- 
brane phospholipids, and thereby inhib- 
it the formation of PGE,, thromboxane, 
and leukotrienes.“ When dexametha- 
sone is given to rabbits with pneumococ- 
cal meningitis, CSF PGE, concentra- 
tions are significantly reduced with an 
associated reduction in CSF concentra- 
tions of high-molecular-weight pro- 
teins.” Equally important is the potent 
inhibitory effect of dexamethasone on 
IL-18 and TNF production, both of 
which stimulate phospholipase A, activ- 
ity. Recent in vitro experiments” have 
shown that IL-18 and TNF gene tran- 
scription is induced by lipopolysaccha- 
rides, and that dexamethasone inhibits 
gene expression and IL-18 and TNF 
production. Furthermore, we have 
shown, using the meningitis animal 
model, that dexamethasone when given 
before endotoxin intracisternal inoc- 
ulation or before the first parenterally 
administered antibiotic dose in ex- 
perimental Haemophilus meningitis 
decreases TNF production and modu- 
lates the meningeal inflammatory re- 
sponse. ®” 

Dexamethasone administered at di- 
agnosis to infants and children with bac- 
terial meningitis results in significantly 
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reduced CSF PGE, and IL-18 concen- 
trations and an improvement in CSF 
indexes of meningeal inflammation. Ad- 
ditionally, dexamethasone-treated pa- 
tients have a shorter duration of fever 
and lower incidence of neurological se- 
quelae.™® It is presently unknown 
whether these salutary effects are a di- 
rect result of the modulation of the CSF 
inflammatory mediators or of other un- 
defined effects of dexamethasone as 
well. It must be emphasized, additional- 
ly, that meningeal inflammation should 
not be considered a result solely of over- 
production of PG, thereby ignoring the 
modulating role of prostanoids and cyto- 
kines or of the complex interaction be- 
tween these and perhaps other media- 
tors. For example, in vitro studies 
showed that PGE, and PGI, suppress 
macrophage-derived TNF production 
and that in vivo expression of IL-1 re- 
ceptor may be up regulated by PGs.” 
Moreover, inflammation is a very com- 
plex process that is elicited by numer- 
ous mediators, among which are IL-1, 
TNF, and arachidonic acid metabolites. 
Studies of these and other mediators 
will provide insight into the molecular 
basis of meningeal inflammation and 
how it can be modulated by agents such 
as dexamethasone, but a complete un- 
derstanding of the pathophysiologic 
events in meningitis must await further 
elucidation of the inflammatory cascade 
involved in central nervous system bac- 
terial infections. 

Findings from this study provide a 
possible molecular basis for the CSF 
inflammatory response in patients with 
bacterial meningitis and demonstrate 
an association between dexamethasone 
administration and lower CSF concen- 
trations of inflammatory mediators. 
Whether the beneficial effects of dexa- 
methasone therapy are principally a re- 
sult of the reduction in inflammation and 
in the concentrations of mediators in 
CSF is presently unknown. Further 
studies are required to elucidate the 
pathophysiologic events of bacterial 
meningitis and the effects of differ- 
ent antiinflammatory drugs on these 
processes. 
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SURVAN TA 


beractant, surfactant TA 


The Food and Drug Administration has 
approved a Treatment Investigational New 

Drug protocol for SURVANTA' for use in the 
prevention and treatment (rescue) of respiratory 
distress syndrome in premature infants. 


Ross Laboratories will provide SURVANTA’ at no 
charge to eligible Level II and Level IlI neonatal 
intensive care units that are directed by a 
board-certified or board-eligible neonatologist 
and that routinely manage infants with severe 
respiratory distress syndrome. 


For more information, call 


1-800-662-ROSS 
(1-800-662-7677) 
24 hours a day 


Ross Laboratories — 
Helping Premature Babies 
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| Educational Interventions : 


Hugh D. Allen, MD, Columbus, Ohio a 
Fredric Burg, MD, Philadelphia, Pa 


Harold Levine, MPA, Galveston, Tex 
Barbara Starfield, MD, Baltimore, Md 


Larrie W. Greenberg, MD, Washington, DC 


Editorial Comment.—We all know what a division chief should do. (Don’t we?) In fact, little 
information is available on this topic and this paper nicely summarizes the various important activities 
provided by division chiefs to their departments and schools. ~H.D.A. 

Coordinating Author’s Comments. —Subspecialty division chiefs play a pivotal role in the life cycle of 
pediatric departments. Division chiefs are expected to develop clinical programs, administer budgets, 
supervise office personnel, educate medical students and residents, recruit faculty, develop research 
programs, train subspecialty fellows, and maintain their personal academic productivity. A prodigious 
task indeed. Most chiefs are chosen on the basis of their academic success and interpersonal skills; few 
have specific training in business, medical education and/or academic or health care administration. The 
following manuscripts are summaries of a seminar that reviewed the specific roles and responsibilities of 

| a division chief. —F. Bruder Stapleton, MD 


| Academic Missions of Division Chiefs 
in Pediatric Departments 


I. The Division Chief as an Administrator 


Robert H. Fiser, Jr, MD, Professor and Chairman, Department of 
Pediatrics, University of Arkansas for Medical Sciences, Little Rock 


ivision leaders in acacemic medi- 

cine today must have many of the 
preferred requirements for chief execu- 

| tive officers of large corporations. As 
academic departments struggle to com- 
' pete in an increasingly competitive 
world business climate, many leaders in 
America are turning to words of wisdom 
from coaches, some of our most exalted 
leaders, who truly understand compe- 
tition.’ A stimulating article in the 
Archives of Internal Medicine, entitled 
“Triple Threat or Double Fake,” 
documents the current difficulty in 
making individuals or divisions “triple 
threaters” in efforts to develop excel- 
lence in education, teaching, or re- 
search, the three missions in academic 
medicine. Vince Lombardi’ offered out- 
standing advice for our young academic 
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Presented at the annual meeting of the Southern 
Society for Pediatric Research, New Orleans, La, 


Reprint requests to Children’s Hospital of 
Buffalo, 219 Bryant St, Buffalo, NY 14222 (Dr 


leaders when he stated that “The quali- 
ty of a person's life is in direct propor- 
tion to their commitment to excellence 
regardless of their chosen field of en- 
deavor.” This message has particular 
merit for academic section leaders. 
Since medical schools and depart- 
ments depend more and more on clinical 
revenue, the division leader in academic 
medicine must have some working 
knowledge of business administration, 
must be sensitive to the changing cir- 
cumstances of the medical marketplace, 
and must also understand that market- 
place pressures cannot be permitted to 
detract from or interfere with the work 
of individuals in research, excellence of 
care, or teaching. In an effort to estab- 
lish some sense of performance stan- 
dards for faculty, our department is at- 
tempting to develop promotion and 
tenure guidelines (Table). Each of these 
areas of endeavor (teaching, research, 
and service) requires a variable time 
commitment. It is easier to document 
and evaluate research efforts than it is 


to document either commitment and ex- 
pertise in educational programs, or clin- 
ical practice skills. With the use of 
weighted pathways, one can begin to 
prioritize emphasis and evaluate perfor- 
mance in each of these areas. 

Faculty evaluation criteria can pro- 
duce an activity score in each of these 
three areas. First, clinical care is evalu- 
ated by documenting the patient hours, 
number of patients, number of clinics, 
number of procedures, consultations, 
and dollars billed. It is quite important 
to use “fees-billed” rather than “fees- 
collected” to document clinical activity. 
In such a system, a person would not be 
penalized for providing care to primari- 
ly indigent patients. Traditionally, re- 
imbursement systems have not reward- 
ed the use of cognitive skills in teaching 
and research. Recent studies have sug- 
gested that many programs cannot pay 
for themselves through cognitive func- 
tions and must increase their clinical 
income. Second, how much student in- 
volvement, how much resident time in- 
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Careers 
Teaching, % (Range) 
Research, % (Range) 


Clinical, administrative 
service, % (Range) 





30 (10-35) 
60 (50-85) 







10° (5-35) 








volvement, what the postgraduate or 
fellowship goals of the division are, and 
the use of student and resident feedback 
must be looked at to determine educa- 
` tional effort. Third, evaluative criteria 
- for research would include the percent- 
age of time in the laboratory, clinical 
research, grant preparation, manu- 
scripts prepared and submitted, publi- 
cations, abstracts, and citations in 
the literature. Administrative efforts 
would fit into research administration 
for the section, the department, the 
, school of medicine, and the hospital; 
weighted results can be developed. For 
example, if one has a large clinical ser- 
vice and devotes 60% of the time to clini- 
cal care, 20% to research, 10% to educa- 
tion, and 10% to administration, you 
could then weight these results each 
year with an evaluation scheme on some 
scale from 0 to 10. If an individual’s 
clinical skills were superb and clinical 
programs were superb, he or she could 
be rated an 8; ifhe or she was a very poor 
researcher, this area would only rate a 
2. If he or she was a superb teacher and 
administrator, service would rate an 8 
in each of these. By multiplying this 
weighted score by percentage of time 
one could come up with a composite 
score or point system each year that 
would help in overall evaluation of this 
person’s academic performance. These 
data can serve as the basis for promo- 
tion as well as for monetary rewards. 
Similar findings could be seen in the 
individual who devotes 60% of the time 
to research, 10% to education, 10% to 
administration, and 20% to clinical care. 
‘The weighted results show that he or 
she is a very poor clinician, relates 
poorly with peers, and does not gener- 
ate any referrals. Therefore, this clini- 
cian would be rated a 4. If his or her 
research is superb and is supported by 
` the National Institutes of Health, and 
he or she has received career develop- 
ment awards, then a score of 9 or 10 
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Promotion and Tenure Guidelines for Faculty i 


Basic Scientist 


Clinical Scientist 
30 (10-50) 
30 (15-85) 


Clinician 
30 (10-65) 
10 (5-15) 


_ 40 (5-75) 60 (30-85) 





would result. If ‘he or she is a superb 
teacher but a very poor administrator, 
another weighted result would develop. 
Individuals can be evaluated according 
to their priorities, their percentage of 
time spent in each area of endeavor, and 
their overall performance in each area of 
endeavor. , 

This system protects the division 
leader from making subjective evalua- 
tions and ensures a more fair and objec- 
tive annual evaluation of the division's 
performance in relation to the depart- 
ment’s and chairperson’s goal. Second, 
it is a protective device for the individ- 
ual who is not progressing in 3 to 4 
years. It can quickly be pointed out 
that, in fact, he or she is not spending 


25% of the time doing research as esti- . 


mated, but more likely, 60% to 80% of 
the time, and should be judged accord- 
ingly. Finally, the importance of this 
process is that divisions have to be in 
concert with the goals and objectives of 
the departments; the departments have 
to be in concert with those of the dean 
and the college of medicine. Ideally, 
each could then contribute a piece of the 
puzzle so that all individual divisions 
and departments can grow and succeed. 

It is quite evident, however, that 
management skills still must be impor- 
tant in this leadership. Many times one 
would use a system such as “PRO”: 
develop Priorities and a Reward sys- 
tem and be Organized. In cases in which 
everyone feels a part of the develop- 
ment of goals, criticism can be directed 
toward tasks rather than individuals. 
However, in any situation, people need 
to realize that “to manage is to choose 
and choosing produces disagreement, 
disappointment and some criticism.” 
This is a quote by Frank Broyles in re- 
gard to coaching, and I think it pertains 
to administrators as well. One can also 
take heed from the Japanese concept 
that every defect has a treasure.’ This 
continuous search for opportunities for 


all processes to be made better is called 
kaizen. An attitude of “can-do” and 


“must improve” is extremely important i 


for division leaders in this 
day of nontraditional stresses. Barry 
Lepanter’ stated that “good judgement 
comes from experience and experience 
comes from bad judgement.” The mark 


of administrative leadership is realizing | 


that you must motivate and stimulate 
other individuals when it may be easier 
to do the work yourself. There is a di- 
lemma of ego in the role of a division 
leader, who many times should delegate 
or defer to those under him or her to 
enhance their growth. It is extremely 
important to protect the young individ- 
uals in a division from time-consuming 
committees, more clinical work, etc, so 


that they can develop their creative aca- _ 


demic career. The success of a division 
will be determined by the environment. 
Fully realizing that individuals, as well 
as an entire division, affect all the de- 
partments in the school, a quote from 
John Kennedy’ is appropriate: “A rising 
tide lifts all boats.” This obviously 
means that excellence in any endeavor 
will elevate the entire section, division, 
and school. Every division leader 
should appreciate the individual who 
fits the description of the “Winner” in 
the following sports quote’: 


The Winner is always part of the 
answer; 
The Loser is always part of the problem; 
The Winner always has a program; 
The Loser always has an excuse; 
The Winner says “let me do it for you”; 
The Loser says “Tha*’s not my job”; 
The Winner sees a green near every 
sand trap 
The Loser sees two or three sand traps 
near every green; 
The Winner says, “It may be difficult, 
but it’s possible”; 
The Loser says, “It may be possible, but 
it’s too difficult”: 
Bea Winner! 
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II. The Division Chief as a Teacher of Adults 


C. William Daeschner, Jr, MD, Askhel Smith Professor, Department of Pediatrics, 
The University of Texas Medical Branch, Galveston 


he division director occupies both a 

pivotal and a privileged position in 
the scheme of medical education; pivot- 
al, in that he or she has direct, often one- 
to-one, contact with students, resi- 
dents, and fellows. Modeling is strong 
and privileged in that tne division direc- 
tor has a unique and specific body of 
knowledge and a clear mandate to trans- 
mit it to all students. Do we give our 
students full measure? They are intel- 
lectually top-quality members of our so- 
ciety. They give us major segments of 
their life. Do we give them enough in 
return? f 

In 1981, Alfred North Whitehead’ 
pointed out that “Education is the pro- 
cess of transmitting what is known only 
when the life span of major knowledge is 
greater than the life span of individuals. 
In that situation, what students learn in 
their youth remains valid and useful for 
the rest of their lives.” North also ob- 
served that we in the 20th century live 
in the first period of human history in 
which this assumption is false; today the 
longevity of knowledge is far shorter 
than human life and, accordingly, edu- 
cation must prepare us to face a novelty 
of conditions. Above all, we must learn 
how to learn. 

As a professional group, we have be- 
come accustomed to long hours of hard 
work. Few survive in our profession un- 
less they are willing to make an almost 
total commitment of their energies, 
time, and intellect. Thus, it makes sense 
that we should try to do everything with 
maximum efficiency, and that includes 
learning. 

Are we as sophisticated in our teach- 
ing as in our research and patient care? 
Most of us became medical teachers 
through a process that might be charac- 
terized as “appointment and anoint- 
ment.” First, we acquire a reasonable 
level of medical knowledge, then we de- 
velop some expertise with the scientific 
method through research; we also expe- 
rience a desire to teach, and, finally, 
some medical schools needs our ser- 
vices. We are appointed as faculty and 
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are simultaneously anointed with the 
ability to teach; however, few of us 
have had the benefit of any formal 
course work in education or exposure to 
learning theory. 

As physicians, we depend heavily on 
our competence as educators in our day- 
to-day professional activity. It is gener- 
ally assumed that all learning is much 
the same at all ages; this is wrong. Adult 
learners have significantly different 
needs. Understanding these differences 
is critical in planning for medical educa- 
tion. In its original use, the term peda- 
gogy (from the same Greek root as pedi- 
atrics) applied to the teaching of 
children; in current usage, it includes all 
educational processes. Especially perti- 
nent to pediatricians is the inescapable 
inference that the educational system is 
designed for the child and, therefore, 
that our students are childlike in their 
learning role. 

Medical students, residents, and fel- 
lows are perhaps the penultimate adult 
learners. Through 16 or more years of 
education, and 21 to 22 years of life ex- 
periences, medical students have been 
selected on the basis of survival of many 
“cuts” and emerge as members of the 
“first team.” Characteristically, medi- 
cal students are individuals of superior 
intellect, wide experience, high moti- 
vation, and well-developed survival 
skills—hardly naive children. Are 
these mature students best served by a 
system designed to educate young 
children? 

History provides some interesting 
insights. In ancient times, the focus 
of education was almost entirely on 
adult learning. Great teachers who 
led the Chinese, Hebrew, Greek, and 
Roman civilizations to their heights, fo- 
cused their efforts on dialogues be- 
tween adult scholars, using case method 
parables, and experience analysis dia- 
logue. Learning systems were largely 
voluntary, built on the learner's experi- 
ence, and designed to provide answers 
to what the learners felt they needed to 
know to accomplish a task or to be suc- 


cessful in a social role. Thus, the begin- 
nings of adult learning theory are mod- 
eled in the teachings of Confucius, 
Moses, Socrates, Plato, Euclid, Aristot- 
le, Cicero, and Jesus. After the fall of 
Rome, the ensuing six to eight decades 
were referred to as the Dark Ages, a 
period of general neglect oflearning and _ 
intellectual growth in which education 
lay dormant or was forgotten. In fact, 
during this period, most adults were 
illiterate. What learned activity that 
survived during this period was concen- 
trated in the monks who were walled 
away in abbeys and monasteries. 

As the Dark Ages gave way to the 
Renaissance and the Industrial Revolu- 
tion, the need for literacy and learning 
again became paramount. Masses: of 
adults had been tied to menial and rou- 
tine tasks in fields, factories, and found- 
ries and had little opportunity or need 
for education. Most were illiterate, yet 
they wished to see their children escape 
to a better life so that they might be- 
come successful traders, merchants, 
teachers, physicians, or statesmen. 
They turned to the monks and monas- 
teries. At first, reading, writing, and 
religion were the principal content ar- 
eas, and formal schooling ended for chil- 
dren at about age 9 to 12 years. As 
economic conditions improved and the 
need for learned persons grew, this edu- 
cational system spread with the cre- 
ation of more advanced schools, and ulti- 
mately, colleges—always with the 
established teacher-centered and au- 
thority-directed approach that had 
worked so well in teaching children. 
Challenges to the concept in education 
of pedagogy for adults and children did 
not begin to clearly surface until about 
1926, when the term androgogy (adult- 
oriented learning) came into use. The 
word did not appear in American writ- 
ings on education until about 1968 and is 
still not in our dictionary. 

In medicine, a major boost for learn- 
ing through experience came from the 
Flexner report’ that condemned the 
education of physicians by lecture alone 
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and encouraged emphasis on the use of 
basic science laboratories and bedside 
experience. For a time, medicine was 
taught in the laboratory and at the bed- 
side. Didactic study was the student's 
responsibility; time was not critical. 
Faculty were flexible and experimenta- 
tion by the student was encouraged. As 
the size of student bodies grew and re- 
wards to faculty focused on research 
productivity, however, the one-to-one 
contact between scientists and students 
in the laboratory all but disappeared. 
Simultaneously, competing responsibil- 
ities decreased participation of practic- 
ing physicians in clinical medical educa- 
tion. Fortunately, the very nature of 
clinical teaching has helped to preserve 
some elements of adult learning in hos- 
pitals and clinics, but the full application 


of the power of adult learning theory is 


still far from realization. 
What are the differences between 


child-oriented and adult-oriented learn- ` 


: ing? Literally translated, pedagogy is 
the art and science of teaching a child. 
Child learners are characterized as be- 
ing the following: (1) relatively depen- 
dent (willing and eager to be led); (2) 
inexperienced (limited knowledge base 
to integrate with new information); (8) 
naive, unsophisticated, and self-cen- 
tered (believing without question); (4) 
willing to be directed and to accept deci- 
sions; and (5) unquestioning as to pur- 
poses and goals set by parents or teach- 
ers. Children relate learning to the 
present and not to the future. For the 
child learner, it is appropriate for the 
teacher to select content, to make in- 
struction subject oriented, to set the 
mode of learning, and to establish the 
time and place of learning. In addition, 
repetition is essential and well received. 
_ Somewhere during childhood, learn- 
ing needs begin to change. Learners be- 
gin to select their own goals to meet 
perceived needs; learning is centered 
around real-life situations, and students 
begin to ask “why?” They demand inde- 
pendence, autonomy, and self-direc- 
tion, as well as self-responsibility. Op- 
portunities to be creative and to 
experiment are sought. The core of 
adult learning is analysis of experience. 
Students want new knowledge to relate 
to their growing body of life experi- 
ences. Finally, they demand that their 
individual preferences be respected; 
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age, time, place, and pace must be flexi- 
ble. Thus, as the child matures, the ped- 
agogical approach becomes less and less 
acceptable and effective; it stifles the 
very qualities we wish to nurture in our 
mature learners. Knowles’ has related 
this biologie and intellectual develop- 
mental process to the current educa- 
tional system and points out how to im- 
prove the process. 

Dependency is high in infancy, but 


falls progressively as the subject ma-. 


tures. The educator should recognize 
this change and progressively shift 
methods from a pedagogic or controlling 
philosophy to an androgogic or a releas- 
ing philosophy. In usual practice, peda- 
gogical approaches to learning tend to 
persist far beyond the appropriate peri- 
od. The system could be improved by 


being more responsive to the learners’ 


maturing capabilities. There are a num- 
ber of characteristics of adult learning, 
including the following: (1) The learner 
should play an active role. (2) Learner 
ability must be respected and the pace 
set accordingly. (8) Behavior that is re- 
warded is likely to recur. (4) Punish- 
ment leads to avoidance behavior. (5) 
Novelty is helpful when it focuses atten- 
tion and generates interest. (6) The 
learner should be comfortable in experi- 
menting, exploring, and generating 
new hypotheses. (7) Goals must be 
clearly presented and defined, an im- 
portant role for the teacher, (8) New 
learning must be organized to go from 
the learner's experience to the new idea 
in understandable and logical steps. (9) 
Evaluation and feedback are essential. 
(10) A positive ambience greatly facili- 
tates learning. (11) The time to learn is 
when new learning can be applied 
immediately. 

Teachers can facilitate learning in a 
number of ways. Rarely tell the student 
what to do; find their needs and encour- 
age them to make the decision. Pre- 
serve for the student the excitement of 
discovery. Use questioning as your ba- 
sic mode of discourse with the student 
as a way to open receptive minds to 
unsuspected vistas (do not seduce the 
student into parroting the text). Avoid 
“right answer” requests and responses, 
lest they terminate thought. As a teach- 
er, be an “it depends” person. Summa- 
rize rarely, lest you create closure and 
cessation of thinking. Encourage stu- 


dent-to-student irteraction and avoid 


the role of judge or mediator of the ideas 
expressed by the student. Value indi- 
viduality and recognize that student 
performance is best when the goal is 
individual growth rather than uniformi- 
ty of process. Plan class sessions to be 
flexible. Have no “ground to cover” but 
take direction from the students’ needs. 
Generally plan to pose a problem to the 


students, to engage the student in activ- . 


ity that generates knowledge. Reward 


creativity and know that in a rapidly ` 


changing world the ability to be creative 
is basic to survival. Encourage freedom 
of éxpression without fear of punish- 
ment. Make positive assumptions about 
your students and speak well of them. 
Students feel a shering of control and 
are more creative and productive when 
they perceive that sheir unique poten- 
tial is being used. Eelieve in the power 
of the self-fulfilling prophecy; students 
rise to teacher expeetations. 

Ham‘ deduced four basic postulates 
for teachers that he felt characteristic of 
effective teachers of adults: (1) caring 
about the student as a unique individual; 
(2) informing the student what is impor- 
tant; (8) guiding the student as an indi- 
vidual learner; and (4) helping the stu- 
dent find out how he or ‘she is 
progressing. Students of adult learning 
have provided a number of highly re- 
spected theories as a background for 
specific educational planning . 
` A number of characteristics typify 


the adult learner seeking medical edu- . 


cation. As one grows and develops a 
self-concept, one moves from dependen- 
cy on others to self-responsibility. 
Adults move from a subject-centered to 
aproblem-centered orientation of learn- 
ing. Adults are motivated to learn as 
they encounter needs that learning will 
satisfy. Orientation is life centered and 
reality centered; the unit for adult 
learning should be life situations. Matu- 
rity is associated with the accumulation 
of an expanding reservoir of previously 
assimilated experience, making the per- 
son a richer resource for new learning. 
Experience is the primary adult teach- 
er; the core of adult learning is the anal- 
ysis of experience. If adults’ experi- 
ences are denigrated or ignored, they 
perceive this as a rejection of both their 
experiences and themselves as persons. 
Adults want to be self-directing; the 
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teacher's role is to stimulate and engage 
in mutual inquiry with the learner. Only 
in the latter situation can new ideas be 
accepted and used; the person then feels 
free to learn. ; 

Tt is protested that today’s medical 
and postgraduate students do not think 
and problem solve; yet, they are often 
denied decision-making roles even in 
their own education. If students are to 
become independent thinkers and inno- 
vative problem solvers, then they must 
be provided a learning environment 
that assures these activities. Gould et 
al’ suggest that the following be taken 
into account in curriculum planning for 
adult learning: (1) Put the student first 
and the institution second; concentrate 
on the needs of the student first and 
convenience to an institution second. (2) 
Encourage diversity of opportunity 
rather than a uniform prescription. (3) 


Deemphasize requirements such as 
time, work space, and course work in 
favor of competence and performance. 
(4) Act as a model; learning through 
imitation is especially effective for tasks 
that have little cognitive structure. 

In summary, it is a given: tomorrow's 
practitioners of medicine will practice in 
a different way and will face different 
and new problems. Education must pre- 
pare them to be life-long learners so 
they may continue to keep pace with the 
world. Traditional educational systems 
are flawed in that they have conditioned 
the learner to accept a passive, directed 
role: what should be learned, how 
should it be learned, and when should it 
be learned. Learning is enhanced by do- 
ing, experimenting, and interacting 
with other learners. Learning is more 
efficient if guided by a process rather 
than a content structure. As Bruner'® 


II. The Division Chief as a Director of Fellowship Training 


states, “The will to learn is an intrinsic 
motive. It becomes a problem only when 
the circumstances of learning threaten, 
impede, or create a negative or unpleas- 
ant attitude.” I believe with Knowles? 
that “the highest function of leadership 
in adult education is the release of the 
creative energy of the people being led.” 
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ne of the most important responsi- 

bilities, challenges, and opportuni- 
ties for the academic division chiefis the 
supervision of postdoctorate fellowship 
education and training. This responsi- 
bility carries a tremendcus personal ob- 
ligation to provide a high-quality educa- 
tion and productive experience to 
highly committed and outstanding pedi- 
atricians who wish to pursue an academ- 
ic subspecialty career. Without exag- 
geration, one can state that the quality 
of the fellowship experience may be one 
of the most important extrinsic factors 


that determine an individuals long- 


term academic success. Ona more glob- 
al perspective, successful fellowship 
training programs determine the sur- 
vival and quality of academic subspe- 
cialties. The quality and structure of an 
individual fellowship program often is 
determined by the motivation for devel- 
oping the fellowship training program 
itself. For this reason, I will initiate my 
discussion from the viewpoint of a sub- 
specialist who is considering preparing 
an application for accreditation of a fel- 
lowship program. 
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. FELLOWSHIP PROGRAMS AND 
PEDIATRIC SUBSPECIALTIES 

One of the most important and intan- 
gible rewards of a fellowship training 
program is the intellectual excitement 
of gathering exceptional students who 
share the faculty’s enthusiasm and love 
of their subspecialty academic field. 
Time spent with fellows in both the re- 
search and the clinical arena can be the 
most challenging and exciting time of 
the workday. In addition to the intangi- 
ble benefits, fellows allow increased di- 
vision productivity, both clinically and 
scientifically. It is possible to increase 
the number of both outpatient visits and 
inpatient admissions when there is addi- 
tional help to assist the faculty, Fur- 
thermore, successful fellows increase 
the number of abstract submissions, ab- 
stract presentations, and publications 
for the division. Outstanding fellowship 
programs add considerably to the edu- 
cational programs for the house staff 
and medical students and provide great- 
er subspecialty and house staff interac- 
tion by their presence on the clinical 
services. An institutional benefit also 
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accrues from a fellowship program in 
that graduates of fellowship programs 
generally become ambassadors at other 
institutions who refer potential house 
staff applicants to your program. 

On the other hand, the limitations and 
potential frustrations of the responsibil- 
ity of the fellowship program must be 
recognized. Being the director of a 
training program adds appreciable ad- 
ministrative responsibilities to the divi- 
sion chief. The application process re- 
quires a major effort to document 
ongoing clinical activities and research 
productivity. The recruiting process for 
fellows is time consuming and costly. 
Furthermore, a meaningful evaluation 
process demands regular meetings and 
documentation. Securing financial sup- 
port for clinical and research activities is 
an arduous and frustrating activity. 
Providing scholarly opportunities for 
the preparation of manuscripts and 
chapters often requires double or triple 
the regular time commitment than ifthe 
fellowship director performs the task 
personally. 

Finally, it is essential to recognize 
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that fellows are not surrogate faculty. 
Their clinical activities must be super- 
vised and evaluated. Faculty should be 
personally present when fellows are on 
the clinical service. Similarly, fellows 
cannot assume the teaching responsibil- 
ities of the faculty. Formal teaching as- 
signments for fellows should be selected 
carefully and always require faculty at- 
tendance to provide feedback and eval- 
uation. 

In summary, to achieve the many 
benefits of a fellowship program, the 
fellowship director must sacrifice a sig- 
nificant portion of his or her academic 
time to ensure the quality and success of 
this endeavor. This requires sufficient 
faculty to accommodate the clinical ser- 
vice and maintain the. division’s re- 
search activities in order to allow the 
fellowship program director this time. 


REQUISITES FOR 
DEVELOPING FELLOWSHIP 
TRAINING PROGRAMS 


After considering the pros and cons of 
developing a fellowship program, one 
must consider the requisites for devel- 
oping a fellowship program. First and 
foremost, there must be a market for 
subspecialty graduates. It is unfair to 


reap the benefits of postdoctorate fel- > 


lows and then graduate a well-trained, 
highly motivated individual into a su- 
persaturated job market. Fortunately, 
for most pediatric subspecialties, job 
opportunities are plentiful. 

Next, one must be assured that ade- 
quate numbers of patients are available 
to ensure that trainees have experience 
and competence in subspecialty proce- 
dures and in patient management. In 
addition to an adequate number of facul- 
ty within the division, it is imperative 
that the institution have all the neces- 
sary consultants to provide comprehen- 
sive subspecialty care. In pediatric 
nephrology, for example, it is necessary 
to have a renal pathologist, pediatric 
urologist, and surgical transplant pro- 
gram to provide adequate clinical train- 
ing. Furthermore, it is absolutely es- 
sential that research programs be 
established prior to the introduction of 


fellows into the research environment. ° 


Finally, one must have firm funding 
sources and/or commitment for interim 
fellowship stipends in the event grant 
applications are not successful so that 
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fellows will not have to transfer to an- 
other program because of inadequate 
training stipends. 


APPLICATION 
FOR ACCREDITATION 


Application for accreditation is made 
through the residency review process. 
The application form requires documen- 
tation of clinical material, faculty exper- 
tise, availability of consultants, re- 
search and academic productivity of the 
faculty, and finally an extensive de- 
scription of the curriculum. Curricular 
content must include schedule for time 
spent on the clinical service, time avail- 
able for research, and selected educa- 
tional opportunities (eg, biomedical sta- 
tistics and research design). 

Increasingly, qualification for sub- 
specialty board examinations requires 
documentation of clinical and research 
competence. In the clinical sphere, this 
includes a documentation of the number 
of procedures performed by the trainee 
and written evaluation of the trainee’s 
competence in these procedures by the 
program director. Criteria for research 
competence have recently been circu- 
lated by the American Board of Pediat- 
rics. These criteria require that a 
trainee design and complete a research 
project and publish the data in a peer- 
reviewed journal. An alternative form 
of documentation of research training is 
submission and acceptance of an extra- 
mural grant application. All these are 
rigorous criteria. A research mentor 
should be selected early in the period of 
fellowship training to guide and prepare 
the fellow for their laboratory experi- 


_ ence, 


FUNDING FOR FELLOWS 


As most fellowship programs have 
been extended to 3 years, the pressure 
to find secure fellowship stipends has 
greatly increased. Sources for fellow- 
ship funding may emanate from hospital 
revenues, division patient incomes, and 
grants. Sources of grants may be feder- 
al or state agencies, foundations, organ- 
directed societies, or other sources. One 
such source is the physician scientist 
training program, originated by the As- 
sociation of Medical School Pediatric 
Department Chairman. This exciting 
program provides funding for 2 years of 
intensive research training, following a 
year of clinical training. Departments 


who submit applicants agree to accept 
such fellows as junior faculty and pro- 
vide 2 additional vears of protected re- 
search experience following the comple- 
tion of their 3-year fellowship training. 
This program has been available for 
only a few years and the long-term suc- 
cess has yet to be determined. Applica- 
tions and additional information are 
available through all pediatrie depart- 
mental chairpersons. Recent reviews of 
pediatric research training grants sug- 
gest that the number ofinstitutional and 
personal training applications relative 
to the number of epplications is compa- 
rable with nonpediatric applications. 
Unfortunately, the number of applica- 
tions for researck: training grants for 
pediatric subspecialty training has been 
small, i 

In addition to fellowship stipends, 
funding is required for a number of addi- 
tional expenses. While most fellowship 
programs do not reimburse applicants 
for their travel expenses, it is necessary 
to provide at least some amenities dur- 
ing an applicant’s visit. Furthermore, 
brochures and apvlication forms must 
be prepared. Once a fellow begins sub- 
specialty training, it is imperative that 
opportunities to attend to important 
subspecialty meetings be provided. 
Funds must be available to support 
trainees’ research endeavors. General- 
ly, this is through the mentors’ personal 
grant or from institutional grants for 
young investigators. 

RECRUITMENT OF FELLOWS 

Surprisingly, one of the most difficult 
tasks in launching an approved fellow- 
ship program is attracting fellowship 
applicants. Fewer and fewer pediatric 
graduates are electing to pursue aca- 
demic careers in pediatrics. Most resi- 
dents who are considering fellowship 
training carefully review the list of fel- 
lowship positions published annually in 
the Journal of Pediatrics. Failure to list 
your fellowship in this venue is likely to 
be fatal to recruitment efforts for appli- 
cants outside the institution; especially 
during the initial years of a fellowship 
program it is wise to cultivate outstand- 
ing medical students and pediatric resi- 
dents from your own institution. En- 
couraging fellows to participate in and 
to present research abstracts at region- 
al and national meetings is another ex- 
cellent way to increase the visibility of 
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your training. program. Developing a 
visiting professor program for your in- 
stitution allows-you to bring outstand- 
ing subspecialists in your field to per- 
sonally evaluate your division’s ac- 
tivities and your fellowship program. 
Such visiting professors should be intro- 
duced to your fellows and should be ac- 
quainted with the research and clinical 
opportunities provided within your fel- 
` lowship program. 


EVALUATION OF TRAINEES 


It is imperative that the fellowship 
director clearly define the expectations 
for trainees at the time of entry into the 
program and provide them with a listing 
of the requirements for board certifica- 
tion, including competence and re- 
search training. Regular evaluation ses- 
sions should be provided during the 
fellowship training. In the first year, 
evaluation at 3-month intervals may be 
appropriate. During the second and 
third year of training, semiannual eval- 
uation is generally adequate. In addi- 
- tion to these formal evaluation sessions 
by the fellowship director, regular feed- 
back from individuals attending faculty 
and research mentors is required. 


These evaluations should document the 
number of procedures, the competence 
and performing procedures, the matu- 
ration of clinical skills and judgment, 
ability to teach, and scholarly advance- 
ment. In addition, faculty should attend 
any formal teaching presentations by 
trainees to give feedback concerning 
the delivery and preparation of these 
teaching exercises. Evaluation sessions 
should be a reciprocal exercise. Fellows 
should be encouraged and required to 
give the fellowship director feedback 
concerning the quality of their training 
experience. : 


MARKETING OF CANDIDATES 


An often overlooked responsibility of 
the program director is to assist train- 
ees in their pursuit of an academic posi- 
tion. Guidance should be provided for 
the preparation of a curriculum vitae 
and for the selection of appropriate aca- 
demic opportunities. Guidance in job in- 
terviews and in contract negotiations 
can be very helpful to the trainees. 


CONCLUSIONS 


The decision to develop a fellowship 
training program carries considerable 


IV. The Division Chief as a Developer of Research 


Programs in a Pediatric Division 


Russell W. Chesney, MD, LeBonheur Professor, Chairman, Department of Pediatrics, 


~ University of Tennessee College of Medicine, Memphis 


mong the varied functions of clinical 

departments in a medical center, 
one of the most important is biomedical, 
behavioral, and other types of health- 
related research. The research produc- 
tivity of a division within a clinical de- 
partment depends on several factors, 
but paramount is the sense among facul- 
ty members that research endeavors 
are worthy of pursuit. While basic sci- 
ence and applied clinical research can be 
conducted by industry or basic science 
departments, the constant exposure to 
patients and their disorders provides a 
unique relevancy to the investigator 
within a clinical department. To develop 
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a research program, an organized ap- 
proach is a prerequisite. 


RECRUITING AND 
RESEARCH FUNDING 


To develop a research program, the 
appropriate recruit is essential. Re- 
quirements for the development of a 
successful program include ideas, mon- 
ey, time, space, and mentors. An indi- 
vidual’s curriculum vitae and perfor- 
mance can serve as a guide, but there is 
no litmus test to know whether a recruit 
is an appropriate candidate. The divi- 
sion chief should look for drive, ambi- 
tion, and integrity ina recruit. A recruit 


risks, A major portion of the program 


directors time may be consumed in 
dealing with the education and funding 
of fellows. This commitment may result 
in the sacrifice of some of the program 
director’s productivity. Furthermore, 
the quality and ultimate success of post- 
graduate trainees reflects directly on 
the fellowship program director. For 
these reasons, the quality of applicants 
and their productivity during training 
should be given high priority. It is wise 
to determine goals for the publication of 
abstracts and manuscripts for fellows 
and to constantly encourage trainees to 
write. It has been my experience that 
one of the most difficult tasks for post- 
doctoral trainees is the preparation of 
manuscripts, abstracts, and chapters. 
To encourage a high level of productivi- 
ty by trainees, one should never delay in 
reviewing and returning drafts of ab- 
stracts, manuscripts, or grants to the 
trainees after they have been complet- 
ed. There is no greater satisfaction for a 
division chief than the emergence of a 
highly motivated, productive, and qual- 
ified graduate from a fellowship pro- 
gram. i 


must understand that academie pediat- 
rics is not a 40-hour-per-week endeavor 
and will hopefully express a love of his 
or her job. The appropriate recruit 
gives the impression of having fun and 
having a sense of curiosity about his or 
her research endeavors. Finally, goal 
orientation and a sense of the necessity 
to complete a given task are prerequi- 
sites. 

Ideas are the sine qua non of any re- 
search endeavor. Ideas can arise from 
bedside or clinical situations, or from an 
understanding of the biology of process 
such as inflammation, intermediary me- 
tabolism, cell signaling, genetic infor- 
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mation transfer, and numerous other 
biologic processes. Hopefully, the ideas 
will ultimately test a hypothesis, since 
this approach remains the basis of the 
scientific method. The basis of a re- 
search project may be original or the 
research may be confirmatory. Impor- 
tant new ideas need not only to be prov- 
en by the experimental approach, but to 
be confirmed by the work of other inves- 
tigators. é 

A division chief can assist his or her 
young faculty member by emphasizing 
the need to focus ideas and to approach 
the problem raised in a stepwise and 
logical fashion. The chief should be 
frank in his or her assessment of the 
ideas being investigated ang should not 
be afraid to criticize an illogical or ill- 
conceived idea, Finally, if the division 
chief is unable to provide appropriate 
scientific critique, then.the advice of 
a more informal scientist should be 
sought. 

Obtaining research funding can come 
from any of the following sources: (1) 

. National Institutes of Health; (2) phar- 
maceutical companies; (3) National Sei- 
ence Foundation; (4) March of Dimes; 
(5) the Department of Veterans Affairs; 
(6) National Disease Society; (7) 
schools, hospitals, and local founda- 
tions; (8) benefactors; (9) patient’s 
groups; (10) spin-off clinical earnings; 
and (11) the National Organ Society. 
Several of these sources require further 
comment. Funds from federal govern- 
ment sources are important since they 
support investigator-initiated re- 
search, provide substantial indirect 
costs to the institution, and permit the 
greatest independence on the part of the 
investigator. Although grants are not 
generally available from the Depart- 
ment of Veterans Affairs, some pe- 

_ diatrie investigators collaborate with 
` Department of Veterans Affairs re- 
searchers and thus gain access to this 

source. 

National disease and organ soci- 
eties often provide support for young 
investigators; among these organiza- 
tions are the American Heart Associa- 
tion, American Lung Association, Na- 
tional Kidney Foundation, and others. 
Grants from organizations such as these 


are smaller, but acquaint the young re- - 


searcher with these organizations, and 
vice versa. Some patient groups also 
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provide smaller grants targeted to re- 
search concerning their disease. Bene- 
factors may also provide funds for tar- 
geted research. 

The division chief should become fa- 
miliar with the Foundations Directory, 
which lists both local and national 
sources of funds, requirements, and 
stipulations governing application for 
these funds as well as all necessary de- 
tails of submission ofa grant. This direc- 
tory is in most medical libraries. 

How does the investigator obtain 
funding? The simple answer is to apply 
for grants. Several axioms of grant 
writing are: (1) Spend more time and 
effort on a grant than ona paper because 
the payoff is larger. (2) Write your ideas 
logically and clearly. (8) Be concise 
when appropriate. (4) Do not assume 
that the reviewer of the grant can fill in 
the gaps of a presentation. Present your 
ideas completely and avoid shortcuts. 
(5) A format that emphasizes your hy- 
potheses, the rationale for the approach 
you are proposing, and the procedure 
you will employ, is always a reasonable 
approach. (6) Reread your proposal to 
pick up dropped lines and typographical 
errors that make one appear uncon- 
cerned about the research. (7) Have a 
critical reader in your institution review 
your grant. (8) Remember the advice of 
Samuel Johnson’; “No man but a 


blockhead ever wrote except [if it was], 


for money.” 


NATIONAL INSTITUTES OF 
HEALTH APPLICATIONS 


The prospective grantee should be 
aware that he or she is writing for at 
least two audiences: the Division of Re- 
search Grants and the institute where 
the grant would appropriately go. The 
Division of Research Grants will assign 
a grant to a study section that provides 
peer review. The study section may of- 
ten review grants from three or four 
institutes, since it focuses on a broad 
topic such as “metabolism” or “mamma- 
lian genetics.” The appointed members 
of a study section are published twice 
each year in a guide that lists all Nation- 
al Institutes of Health councils, adviso- 
ry committees, and study sections. A 
study section reviewing a grant will 
judge its scientific merit and either ap- 
prove or disapprove the proposal. Ap- 
proved grants will receive a priority 


score, which is an actual numerical score 
between 100 (the highest) and 500 (the 
lowest), and a percentile ranking. Per- 
centile ranking permits grants from 
several study sections to be weighed 
fairly. After the grant has been re- 
viewed, it is sent to the appropriate in- 
stitute, such as the National Institute 
for Child Health and Human Develop- 
ment. A scientific advisory council of 
that institute, whose membership is 
also published in the guide, will review 
the recommendations of the study sec- 
tion and will determine how the propos- 
al fits into the programmatic needs of 
the institute; according to the funds 
available, the proposal will be funded. 

Retaining a grant is also difficult, 
since the competizion for funds is keen. 
However, several factors improve the 
chances of success. These include an ac- 
curate description of the previous spe- 
cific aims and research carried out to 
address these aims, articles published 
emanating from this research, prelimi- 
nary data to support the newly pro- 
posed research plans, and the incorpo- 
ration of new ides in a clearly written 
grant proposal. Articles published in 
strong peer-reviewed journals have 
greater weight than chapters, reviews, 
or papers. The data should be presented 
accurately rather than in vague details. 
Johnson’ has noted that “round num- 
bers are always false.” Finally, the 
ideas expressed in a grant renewal 
should logically follow from the initial 
grant activity and data. Dropping a hy- ` 
pothesis in midstream and picking up 
the proposal again with a new idea that 
is not connected to past progress is baf- 
fling to the grant reviewer. The obser- 
vations of Johnson ®™ again express the 
concerns of the reviewer: “That fellow 
seems to me to possess but one idea, and 
that is a wrong one.” 

A prospective researcher should real- 
ize that research i3 always more expen- 
sive than one might think. The inflation 
factor in sophisticated equipment and 
scarce chemicals by far exceeds the na- 
tional rate of inflation. Well-trained 
technical personnel are costly and their 
fringe benefits must also be included in 
planning a budget. Never skimp on a 
budget request, particularly since the 
National Institutes of Health may im- 
pose mandated reductions in direct 
costs. 
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Extramural funding of research en- 
deavors is of value to the division, to the 
department, and to the medical school. 
When salaries of division personnel are 
supported by grants, then additional 
personnel can be hired for the division. 
A successful division can often garner 
additional support from the depart- 
ment, particularly since a successful di- 
vision ean aid in the recruiting of other 
faculty members and enhances the rep- 
utation of the department. Extramural 
funding creates an atmosphere for un- 
dergraduate medical students and sub- 
specialty fellows to participate in re- 
search as well as contributing to the 
mission of the university. 


THE PROACTIVE DIVISION CHIEF 


The younger investigator should be 
encouraged to undertake collaborative 
research efforts with more senior and 
more experienced investigators. Col- 
laboration with other divisions, other 
departments, or investigators in basic 
science departments should be stressed 
with enthusiasm. The role of the divi- 
sion chief is to find an appropriate scien- 
tific mentor to help a young faculty 
member develop his or her research ac- 
tivities as fully as possible. 

A division chief who is promoting and 
proactive is an essential component in 
the development of a research program 
within a pediatric division. Encourage- 
ment and enthusiasm ere vital compo- 
nents of a division chief's responsibility. 
The chief should remind junior faculty of 
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deadlines for abstracts for regional and 
national meetings. Praise young faculty 
when appropriate and push them to im- 
prove when indicated. When a division 
chief receives a manuscript from a divi- 
sion member it should be read thorough- 
ly, revised appropriately, and returned 
quickly. Nothing stifles a creative burst 
on the part of the division member as 
much as a paper that receives little at- 
tention or languishes in a briefcase car- 
ried home every night for months on 
end. 

Poor time management is a minefield 
for a young academician with a keen 
mind, good ideas, and excellent train- 
ing. Patient care, teaching, performing 
research, self-education, reading, and 
attending lectures are all time consum- 
ing. A pediatric department faculty 
member does not have a 40-hour work- 
week; but sometimes a 60- to 80-hour 
workweek or longer if he or she is work- 
ing a busy clinical service. The time re- 
quired to write abstracts, papers, chap- 
ters, and grants must be squeezed into 
an incredibly busy schedule. Ifa faculty 
member needs large blocks of uncom- 
mitted time to write, then schedule his 
or hey activities accordingly; if a faculty 
member writes in short time blocks and 
can focus on several activities at once, 


_ then his or her day should be scheduled 


to suit this style. The division chief 
should also realize that free time at the 
onset of a project, when the laboratory 
and technical details of a procedure or 
assay are being developed, is more nec- 


essary than unobstructed time later ina 
project. 

A division chief also requires the full 
support of the school and of his or her 
chairperson, since the division chief 
cannot operate within a vacuum. 
Through the chairperson, the school can 
provide space, time, and sometimes 
money. The chairperson should also be 
encouraging his or her division chief to 
obtain national recognition, including 
membership and officership in regional 
and national societies, awards, prizes, 
and membership on study sections or on 
national review boards. 

The mature division chief will need to 
gain an overview of the research pro- 
gram with a realistic appraisal of re- 
search goals and accomplishments of 
the faculty member. In addition, pa- 
tience will be required as well as sup- 
port. Each research effort should be 
reaching valid conclusions and the ideas 
explored should advance knowledge. It 
should be recognized that an uncommit- 
ted faculty member cannot be forced to 
become an investigator and if research 
is nct his or her meter, the faculty mem- 
ber will focus on the important tasks of: 
teacher or clinician. 
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Protective Efficacy of the Takeda Acellular Pertussis Vaccine 
Combined With Diphtheria and Tetanus Toxoids Following 


Household Exposure of Japanese Children 


Edward A. Mortimer, Jr, MD; Mikio Kimura, MD; James D. Cherry, MS, MD; Harumi Kuno-Sakai, MD; 

Mason G. Stout, MD, PhD; Cornelia L. Dekker, MD; Rika Hayashi, MS; Yoshio Miyamoto; Jane V. Scott, PhD; 

Tatsuo Aoyama, MD; Shin Isomura, MD; Takashi Iwata, MD; Hitoshi Kamiya, MD; Tatsuo Kato, MD; Junko Noya, MD; 
Hitaro Suzuki, MD; Yoshinao Takeuchi, MD; Hideki Yamaoka, MD 


è The clinical efficacy of an acellular per- 
tussis vaccine containing iymphocytosis- 
promoting factor, fllamentous hemaggluti- 
nin, agglutinogens, and the 69-kd outer 
membrane protein, combined with diphthe- 
ria and tetanus toxoids and adsorbed onto 
an aluminum salt, was assessed in a house- 
hold contact study. The occurrence of per- 
tussis 7 to 30 days following home expo- 
sure among 62 previously vaccinated 
children was compared with that among 62 
unvaccinated children similarly exposed. 
Classic whooping cough was diagnosed in 


43 unimmunized children, and 1 vaccinated 
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child experienced a 5-week illness that was 
probably pertussis (efficacy, 98%; 95% con- 
fidence Interval, 84% to 99%). A few chll- 
dren In each group Incurred respiratory ill- 
nesses that may have represented mild, 
atypical pertussis; Including these as prob- 
able pertussis, vaccine efficacy was 81% 
(95% confidence Interval, 64% to 90%). It is 
concluded that prior immunization with this 
four-component pertussis vaccine com- 
bined with diphtheria and tetanus toxolds is 
highly efficacious in preventing pertussis. 
(AJDC. 1990;144:899-904) 


outine immunization of infants with 

whole-cell pertussis vaccine was ini- 
tiated in Japan in 1947, and by the early 
1970s whooping cough was well con- 
trolled.* However, acceptance rates of 
pertussis vaccine declined from 80% to 
20% in 1975 because of concerns about 
vaccine reactions and because the age of 
initiation of immunization was changed 
from 8 months to 2 years.’ Epidemic 
pertussis with considerable morbidity 
and mortality appeared, peaking in 
1978.’ 


See also p 860. 


In late 1981, acellular pertussis vac- 
cines combined with diphtheria and tet- 
anus toxoids and adsorbed onto an alu- 
minum salt (APDT) replaced the whole- 
cell preparation exclusively. Immuniza- 
tion with APDT in Japan has usually 
been initiated at 2 years of age, with 
three doses at 1- to 2-month intervals 
followed by a reinforcing dose 1 year 
later. Although epidemic pertussis is 
currently controlled by APDT in Japan, 
the incidence in children younger than 2 


years, who are at highest risk of severe 
disease, remains twofold to threefold 
greater than it was during the early 
1970s.2 For this reason, the Japa- 
nese Ministry of Health in 1989 recom- 
mended lowering the age of initiation of 
APDT to infancy. 

The clinical efficacy of APDT also has 
been demonstrated by several house- 
hold contact studies in which rates of 
pertussis in immunized and unimmun- 
ized children exposed to the disease in 
their own homes were determined. In 
these studies, vaccine efficacy for chil- 
dren 2 years and older ranged between . 
78% and 98%*, none included vaccinated 
infants. There are six different manu- 
facturers of APDT in Japan, and their 
products vary in antigenic constituents. 
The vaccine of one manufacturer con- 
tains predominantly filamentous hem- 
agglutinin (FHA) and lesser amounts 
of detoxified lymphocytosis-promoting 
factor (LPF) and agglutinogens (T-type 
APDT). Another produces a vaccine 
comprising approximately equal parts 
of LPF and FHA but no agglutinogens 
(B-type APDT). The other four manu- 
facturers market vaccines containing 
LPF and FHA in concentrations inter- 
mediate between those of the T-type 
and B-type vaccines plus some aggluti- 
nogens. With the exception of two small 
studies,*® all of the Japanese studies 
have considered these APDT products 
as a group; and accordingly, definitive 
product-specific information concern- 
ing efficacy is not available from Japan. 

The present study was designed to 
determine the clinical efficacy of a single 
T-type product, adsorbed, produced by. 
Takeda Chemical Industries Ltd, Osa- 
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Table 1.—Assignment of 
index Patients 


No. of Contactst 


Index Patlent —-—__--*---- 
` Level* Immunized Unimmunized 
1 32 19 


2 19 37 
11 6 
















3 
Excluded from 
analysis 39 58 


Total 101 






*Levels are explained in the text. 

tThere were 220 submitted contacts In 158 
families plus 1 child originally considered an index 
patient. j 


ka, Japan. This vaccine also contains the 
recently identified 69-kd outer mem- 
brane protein to which antibodies are 
found following natural pertussis and 
whole-cell pertussis immunization." 


About 14 million doses of this particular , 


vaccine have been used since 1981, ac- 
counting for approximately 30% of all 
APDT distributed in Japan. In the pres- 
ent study, the frequency of clinical per- 
tussis following household exposure 
was determined in children who had 
been previously immunized with this 
product and compared with that in un- 
immunized, similarly exposed children. 


MATERIALS AND METHODS 


Because most APDT is administered in 
public clinies in Japan and in most prefec- 
tures is purchased from a different company 
each year, the majority of children have re- 
ceived vaccine from more than one producer. 
Therefore, this study was limited to children 
who resided in districts where this vaccine 
was used almost exclusively for several years 
or who were cared for by pediatricians who 
used this product predominantly. 

Cities of residence of study subjects and 
the responsible on-site pediatricians were 
Tokyo (Dr Aoyama), Kawasaki City, a sub- 
urb of Tokyo (Drs Kato, Noya, and Takeu- 
chi), Nagoya (Dr Isomura), Tsu (Dr Ka- 
miya), Ube City (Dr Suzuki), and Okayama 
(Dr Yamaoka). Children with household ex- 
posure to pertussis were identified from sev- 
eral sources, including the practices of the 
participating physicians, other physicians’ 
practices, and hospital and clinie records. 
When a child with pertussis was identified, 
the presence of exposed siblings was ascer- 
tained and their immunization and disease 
status was determined by medical records, 
postal card, or telephone or personal inter- 
view. Approximately half of the vaccinated 
and two thirds of the unvaccinated, exposed 
children were evaluated prior to initiation of 
this study as part of studies conducted by the 
participating pediatricians, and many of the 
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evaluations are included in cther reports.”* 
Only those children with dated records indi- 
cating immunization with twc to four doses of 
Takeda APDT were included in the group of 
exposed, immunized children. Similarly ex- 
posed unvaccinated children nad received no 
pertussis vaccine. The subsequent occur- 
rence or nonoecurrence of pertussis or a per- 
tussislike illness in each family member was 
determined, Criteria for acceptance of an in- 
dex patient or contact wita pertussis in- 
cluded diagnosis by a physician plus a com- 
patible clinical history with dates. 

An index patient was defined as the first 
individual with the disease in the household 
who came to medical attention. A primary 
patient was defined as the first person with 
pertussis in the household. If a primary pa- 
tient was only identified retrospectively 
when another household member with 
whooping cough came to medical attention, 
the primary patient was excluded as an index 
child. A contact patient was defined as a 
household member who acquired pertussis 
between 7 and 30 days after exposure to the 
index patient. A household rember who de- 
veloped pertussis within 7 days of the onset 
of disease in the first patient in the household 
was considered to have a coprimary or coin- 
dex infection. 

Index patients were furthar classified into 
three levels of diagnostic precision depend- 


. ing on clinical and laboratory criteria, Level 1 


includes those index patients with clinical 
pertussis plus recovery of Bordetella pertus- 
sis on culture or a fourfold rise in antibodies 
to LPF, FHA, or agglutinogens. Level 2 
patients comprise those wit’ clinical pertus- 
sis without serologic evidenze or recovery of 
the organism on culture. Level 3 index pa- 
tients are those who met the criteria for level 
1 or level 2 but for whom only the date of 
diagnosis and not the date of onset of the 
illness was recorded. 

Not all laboratory tests were performed on 
all index patients or contacts with illness, 
because diagnostic practices varied among 
participating physicians and institutions. As 
aresult of the declining incicence of pertussis 
in Japan,’ some of the familias with pertussis 
were identified retrospectively from physi- 
cians’ records. In such instances, exposed 
contacts who developed pertussis were 
readily identified from medical records. 
However, in both the present and prior stud- 
ies in these patient populat.ons,”” the physi- 
cians were not always notified of exposed 


. children who did not develcp pertussis, and, 


accordingly, contact by telephone or mail 
was required weeks or monzhs later. 

A total of 220 children who were consid- 
ered to be exposed to pertussis in their own 
households were identifiec in 158 different 
families. The numbers of vaccinated and un- 
immunized contacts according to index pa- 


tient level and the numbers excluded are 
shown in Table 1. After exclusion of index 
patients and contacts who did not meet study 
criteria, 62 immunized and (by chance) 62 
unimmunized subjects were included in the 
analysis, The reasons for exclusion of the 39 
immunized and the 58 unimmunized contacts 
are shown in Tables 2 and 3, 

Among the 158 children with pertussis 
originally identified as index patients, 61 
were excluded for the reasons shown in the 
following tabulation: 


No. of 
Reason Exclusions 

Primary (not true index) 

patient 31 
Coprimary with contact 4 
No acceptable contact 22 
Not pertussis 3 
Classified as contact 1 
Total 61 


Nine of the 82 children originally consid- 
ered to be contacts were reclassified as index 
patients because of the presence of a third 
sibling in the home, raising the number of 
acceptable index patients to 106. For the 44 
level 1 index patients to whom 51 children 
were exposed, 26 of 28 recorded cultures for 
B pertussis were positive, and 26 of 31 pairs 
of sera exhibited a fourfold or greater in- 
crease in one or more antibodies. Positive 
cultures and serologic responses were ob- 
tained in eight children. 

The 47 level 2 index patients to whom 56 
contacts were exposed lacked laboratory evi- 
dence of infection by definition. Paired sera 
showed no antibody rise in 14 of these, and no 
culture reports were available. For the 15 
level 3 index children to whom 17 contacts 
were exposed, 5 of 7 paired sera showed 
antibody rises, but reports of cultures, ifany, 
are unavailable. Total lymphocyte count de- 
terminations were made for 98 of the 106 
index patients; 74 (76%) exceeded 10 x 10°/L. 
Forty-two percent and 21% exceeded 
15 x 10°/L and 20 x 10°/L, respectively. 

Because the vaccinated children received a 
licensed, recommended vaccine, consent was 
obtained only for administration of APDT 
according to customary Japanese standards 
for a routine health measure and not as an 
investigative procedure. Informed consent 
for medically indicated and investigative di- 
agnostic procedures was procured according 
to Japanese practice. 

Relative risk, vaccine efficacy, and 95% 
confidence intervals (CIs) were calculated by 
the methods of Orenstein et al." 


RESULTS 


The numbers of contacts with clinical 
pertussis and other respiratory illness- 
es suspected to be mild pertussis are 
shown in Table 4. 
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No. of 





Reason 


Othar vaccine 
Whole-cell 


Acellular 
=2 Manufacturers 


Other manufacturer 
Manufacturer unknown 
Coprimary Infection 
Not exposed to pertussis 
Total 










On 8 ON 


Table 4.—IlInesses in Contacts 


No. of Contacts 
z reann- 

immunized Unimmunized 
(n=62) (n=62) 





















Not ill 
Pertussis 

Typical 
Mild 


o=o% 


Among the 62 vaccinated contacts, 9 
(15%) developed mild or brief illnesses 
with manifestations that on review ap- 
pear to be indistinguishable from those 
of viral upper respiratory tract infec- 
tions, but which have been included in 
the analysis because of the suspicions of 
the Japanese pediatricians that they 
may have been instances of mild pertus- 
sis (Table 5). One of these illnesses, 
though not typical of pertussis, was 
classified as a definite case because of a 
cough of 5 weeks’ duration. Among the 
unimmunized subjects, 47 (76%) of the 
62 household exposed children devel- 
oped respiratory illnesses diagnosed as 
pertussis, 4 of whom had symptoms that 
were more characteristic of viral respi- 
ratory tract infections (Table 6). As- 
suming that all of these illnesses in im- 
munized and unvaccinated contacts 
were indeed pertussis, the point esti- 
mate of vaccine efficacy is 81% (95% CI, 
64% to 90%) (Table 7). However, consid- 
ering only illnesses typical of pertussis 


by excluding all mild cases in both 


groups (Tables 5 and 6), vaccine efficacy 
is 98% (95% CI, 84% to 99%), Limiting 
the analyses to contacts exposed to in- 
dex patients of levels 1 and 2 or just level 
1 patients did not alter estimates of effi- 
cacy significantly, although CIs were 
widened. 
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Table 2.—Reasons for Exclusion of 39 Immunized Contacts 


Exclusions 







- Table 3. 


No. (%) With 
Pertussis 


Reason 


—Reasons for Exclusion of 58 


Unimmunized Contacts 


No. of 
Exclusions 


No. (%) With 
Pertussis 





True index patient 
Coprimary infection 


Not same home 


Total 


o O N a a = 


Inadequate clinical information* 





13 
32 
8 


Exposed in hospital, not home 


Not exposed to pertussis 


*Inadequate clinical information indicates that the contact was recorded as 


having pertussis, but no other clinical detalls were given. 


Time Since 
Last Dose, mo 


Contact . No. of 
No. Age,y Doses 


11 6% 
62t 4% 








*Levels are explained in the text. 


Index 
Case 
Duration, wk Level* 


Unknown 
<1 
Unknown 
Unknown 
<1 


Symptoms 
Mild cough 
Mild cough 
Coldlike 
Some cough 
Mild cough 
Cough with emesis 
Mild cough 
Cough 
Cough with emesis 


=s 


Unknown 


-E e e E E E e ms 


tContact 62 had a culture performed (which was positive) only because he was brought to the physician 
with his mother for reasons of convenience at the time that another more seriously ill child in the family was 


brought in for nasopharyngeal culture and evaluation, 
Contact 111 was receiving erythromycin. 
§Contact 881 was seen by a physician. 









Contact 


No. Age,y Symptoms 








1 Mild cough Unknown 
1321 2mo Cough ‘<1 wk 
1341 8 Unknown Unknown 


3% Mild 23d 





*Lavels are explained in text. 


COMMENT 

The results of these studies clearly 
indicate that Takeda APDT is effica- 
cious in preventing pertussis on house- 
hold exposure in Japanese children 
2 years and older. The point estimates of 
efficacy are 98% for typical pertussis 
and 81% for all diagnosed pertussis. 

It cannot be determined how many of 
the vaccinated and unvaccinated chil- 
dren with mild illnesses actually had 
atypical or mild pertussis. It is probable 


Table 6.—Clinical Details of Mild Illnesses in Four Unimmunized Contacts 


Duration - 








; Other Level* 
Received erythromycin 2 
Positive culture and then given 1 

erythromycin 


Recelved minocycline 


that at least some of them actually had 
nonspecific respiratory tract infections 
in view of the frequency with which such 
illnesses occur in childhood.’ According- 
ly, numerous estimates of efficacy can 


’ be made and will vary depending on 


what assumptions are made about how 
many of these nine immunized and four 
unvaccinated children actually had per- 
tussis. However, even with the worst- 
case scenario, assuming that all nine of 
the vaccinated children and none of the 
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. Table 7.— Protective Efficacy of 
Takeda APDT Against Pertussis on ° 
Household Exposure* 












No. (%) 
of Ilinesses 
Diagnosed as 
Pertussis 













All Typical 
Infections infections 










Vaccinated 








(n=62) 9 (15) t (2) 
Unvaccinated 

(n=62) 47 (76) 43 (69) 
Efficacy, % 81 98 
95% Confidence 

interval 64%-90%  84%-99% 






. *ADPT indicates acellular pertussis vaccine com- 
bined with diphtheria and tetanus toxoids and 
adsorbed onto an aluminum salt. 


unvaccinated children with atypical ill- 
nesses actually had pertussis, efficacy is 
79% (95% CI, 61% to 89%). 

Itis important to examine the data for 
possible sources of bias that might influ- 
ence the results. One possible source of 
bias might be differences between the 
characteristics of the index patients to 
whom the immunized children were ex- 
posed compared with those of the unim- 
munized children, All 106 index children 
had clinical pertussis. Hospitalization 


rates were essentially equivalent. How- 


ever, the index children for the immu- 
nized children had serologic or bacterio- 
logic confirmation of pertussis 
significantly more often than the index 
patients for the unimmunized children. 
When diagnostic tests were performed, 
there was no significant difference be- 
tween the results for the index patients 
for the immunized children and those for 
the unimmunized children. It is proba- 
ble that the differences in diagnostic cri- 
teria reflect the practices of physicians 
rather than the differences in the index 
case populations, for the reason that 
physicians who performed cultures 
and/or serologic tests very likely com- 
prised those who were more interested 


.in pertussis and pertussis immunization 


in their patient populations. 

Among the 62 vaccinated contacts, 
laboratory tests were performed follow- 
ing exposure on only 6, including 2 of 
those with mild or atypical illnesses. 
One of 4 cultures was positive; 1 of 5 
with serologic testing displayed an anti- 
body increase but this child had no 
symptoms. Twenty of the 62 unvacci- 
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242 (17) 


24-35 
36-47 3/12 (25) 
48-59 < 245 (18) 
60-71 1⁄3 (8) 
>72 4/10 (10) 
>24 9/62 (15) 


9/62 (15) 


*All typical and mild infections are included. 





nated contacts had at leas: one laborato- 
ry test performed, including 13 cultures 
and 12 paired serologic tests. Two of 
these 20 were asymptomatic and had 
negative findings on testing. Positive 
results were obtained from 14 of the 18 
symptomatic children, including 11 of 12 
cultures and 6 of 12 serologic tests (in 3 
cases, both tests were performed). It is 
likely that the low rate of laboratory 
studies obtained from asymptomatic 
contacts, whether vaccinated or not, is 
because they did not need to see a physi- 
cian. Additionally, amonz the 56 con- 
tacts with suspected or definite pertus- 
sis, for only 20 was bacteriologie or 
serologic confirmation pursued, per- 
haps, in part, because the symptoms 
and history of household exposure were 
considered sufficient for the diagnosis. 
The data were also examined to de- 
termine whether different rates of ad- 
ministration of antibiotics to index cases 
of vaccinated contacts compared with 
unvaccinated contacts could have influ- 
enced rates of transmission. It is cus- 
tomary in Japan to prescribe antibiotics 
effective against B pertussis to children 
with whooping cough. For 42 index chil- 
dren of immunized contacts, such infor- 
mation was available; all but 1 received 
antibiotics. All 37 of the index children 
for unvaceinated contacts for whom 
antibiotic administration was specified 
also were so treated. It is probable that 
the majority, if not all, of the index pa- 
tients for whom information is unavail- 


able also received antibiotics, because 


most of those with miss:ng data were 
consecutive sets submitted by two col- 


Table. 8.—Definite cr Suspected Pertussis by Age and Immunization Status 


p EAE ee Ty A 
immunized 











No./Total No. (%) 
of Pertussis Infections* 








Unimmunized 
23/27 (85) 
8/10 (80) 
2/2 (100) 
6/8 (75) 
1/2 (0) 
7/13 (54) 
24/35 (69) 
47/62 (76) 













laborating pediatricians who customari- 
ly prescribed antibiotics for all children 
with pertussis. Additionally, for 35 of 
the vaccinated contact children and for 
85 of those unimmunized, the number of 
days of exposure to their respective in- 
dex patients with pertussis from onset 
to initiation of antibiotics were available 
from recorded dates. For the vaccinat- 
ed contacts and for the unimmunized 
contacts, mean times of exposure were 
13.9 (SEM, 1.4) days and 12.4 (SEM, 
1.6) days, respectively. Thus, differ- 
ences in attack rates between the two 
groups were not influenced by the use of 
antibiotics for index children. Similarly, 
prophylactic antibiotics to exposed con- 
tacts could not have influenced the re- 
sults because they were given to only 2 
vaccinated children in contrast to 25 un- 
vaccinated children. Curiously, all but 1 
of the 25 unimmunized children devel- 
oped pertussis. 

An additional consideration is the age 
distribution of the contacts. As might be 
expected as a consequence of immuniza- 
tion schedules in Japan in recent years, 
ahigh proportion (44%) of the unimmun- 
ized contacts were less than 2 years of 
age when exposed to pertussis in con- 
trast to none of the immunized contacts 


as shown in Table 8. 


Table 8 also indicates that there was a 
slightly higher rate of acquisition of clin- 
ical pertussis in the children less than 2 
years of age in the unvaccinated group 
(85% <2 vs 69% >2 years of age). How- 
ever, this difference is not statistically 
significant. Limiting the analysis to con- 
tacts 2 years and older does not alter the 
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results importantly, although the CIs 
are widened. For severe infections, effi- 
cacy is 97%. Considering all infections 
diagnosed as pertussis, efficacy is 79%. 

Disproportionate numbers of unvac- 
cinated subjects were identified in the 
earlier years of observation compared 
with immunized contacts. This is to be 
expected, given the increasing preva- 
lence of full immunization in children in 
Japan, and when analyzed did not influ- 
ence the results. Examination of the 
data for other potential sources of bias, 
including sex distributions among index 
children and contacts, yielded no dis- 
parities that had any impact on the 
results. 

The results of this study compare fa- 
vorably with the estimates of efficacy 
determined for the whole cell pertussis 
vaccine in studies in the United States” 
and the United Kingdom,” as well as the 
determination of efficacy in other 
household contact studies of APDT in 
Japan’ and Sweden.” Our estimates of 
efficacy differ from the results of a pro- 
spective controlled trial of two acellular 
pertussis vaccines reported from Swe- 
den.” In the Swedish trial, a two-com- 
ponent vaccine (B-type), containing 
equal amounts of FHA and LPF anti- 
gens, showed 69% efficacy against all 
culture-positive pertussis and 45% effi- 
cacy against a-clinical-syndrome that 
included 21 days or more of cough. A 
special vaccine preparation containing 
only toxoid LPF showed 54% and 32% 


efficacy employing the same diagnostic 


categories. Both vaccines exhibited 
80% efficacy for severe pertussis. How- 
ever, comparisons of the results of the 
Swedish trial with those of the present 
study cannot be made with confidence 
because of different study methods, age 
groups, and vaccine schedules. In this 
context, it should be noted that house- 
hold contact studies are a severe test of 
vaccine efficacy because of the intensity 
of exposure and usually give lower esti- 
mates of protection than field trials.“ 
Additionaily, in the household and day- 
eare contact study of the efficacy of 
these same vaccines in Sweden, only 1 of 
37 vaccinated, exposed children devel- 
oped clinical pertussis; however, in 11 
others, a mild respiratory tract infec- 
tion with cough occurred, so some of 
them, as in the present study, may have 
had mild pertussis.” On the other hand, 
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comparisons can be made with other 
household contact studies in Japan that 
did not discriminate among the six Japa- 
nese APDT products.*” The T-type 
product in this study appears at least as 
efficacious as all Japanese APDT vac- 
cines as a group. 

A major consideration in developing 
an acellular pertussis vaccine of opti- 
mum efficacy is that of its constituents. 
In contrast to other bacteria for 
which vaccines are available, such as 
Corynebacterium diphtheriae, Clos- 
tridium tetant, Haemophilus influen- 


zae, and Staphylococcus pneumoniae, | 


the antigen(s) primarily responsible for 
inducing clinical protection against per- 
tussis is uncertain. It is likely that mul- 
tiple antigens are required. Many 
authorities believe that the most impor- 
tant is LPF, a constituent of B pertussis 
that plays a role in attachment to respi- 
ratory ciliated cells. Filamentous hem- 


agglutinin also contributes to attach- . 


ment; the results of the recent Swedish 
trial of APDT in which a bivalent prepa- 
ration containing LPF and FHA ap- 
peared slightly superior to the monova- 
lent LPF preparation suggest the need 
for FHA as well. Unfortunately, the 
Swedish trial failed to identify serologic 
correlates for clinical immunity; indeed, 
postimmunization levels of antibody to 
LPF were the same in subjects who did 
and did not acquire pertussis. There are 
indirect data that indicate the need for 
ageglutinogens for optimum protection; 
in the United Kingdom whole-cell vac- 
cines whose agglutinogen content dif- 
fered from that of the prevalent strain of 
B pertussis exhibited low efficacy. * In- 
activation of agglutinogens in the Swed- 
ish whole-cell vaccine was associated 
with poor protection,“ ®™® and early 
studies showed that agglutinin levels 
correlate with clinical protection.” 
Whether the lack of agglutinogens was 
directly responsible for the less than 
optimum efficacy observed in these two 
studies or simply represents a marker 
for some other characteristic is un- 
known. The recently described 69-kd 
outer membrane protein is immunogen- 
ic in humans and may contribute to the 
development of protection.’ The 69-kd 
protein protects against infection in ani- 
mal models.” Adenylate cyclase con- 
tributes to disruption of local defenses 
and cell metabolism; it is also immuno- 


genic and is a candidate for inclusion. 

Whether other constituents of the or- 

ganism may contribute to protection is ` 
unknown. The T-type vaccine employed 

in these studies contains all of the candi- 

date antigens described above except 

adenylate cyclase. 

Other important considerations are 
the specific objectives of immunization 
with pertussis vaccine. The results of 
the Swedish trial suggest that it is possi- 
ble to protect against severe, life- 
threatening disease by immunization 
with comparatively simple acellular 
vaccines containing only LPF or LPF 


` plus FHA, because these preparations 


displayed approximately 80% efficacy in: 
preventing severe disease. However, 
for two reasons this may not be a satis- 
factory approach. The first of these has 
to do with the obvious fact that, assum- 
ing 80% efficacy, 20% of immunized per- 
sons will have full-blown illnesses when 
infected. The second is that a vaccine 
that prevents severe disease but not 
infection cannot be expected to exert an 
optimum effect on transmission. In- ° 
deed, it might be that-mild infections, 
unrecognizable as clinical pertussis, 
would enhance transmission in the com- 
munity. This possibility is particularly 
important for young infants who are at 
highest risk for severe morbidity and 
mortality from whooping cough and 
who, under optimum circumstances, 
are unlikely to be fully immunized prior 
to 6 months of age. Accordingly, for 
maximum control of pertussis, a vaccine 
that will not only curb severe disease 
but also prevent infection and conse- 
quent transmission of B pertussis is 
needed. ; 

An additional objective that must be 
considered is based on increasing epide- 
miologic evidence that adolescents and 
young adults with waning immunity 
against pertussis constitute a major res- 
ervoir for the disease.” Accordingly, 
the incorporation of periodic reinforcing 
doses of pertussis vaccine into adult im- 
munization programs should be consid- 
ered. The low reactivity of acellular per- 
tussis vaccines suggests the feasibility 
of replacing adult-type diphtheria and 
tetanus toxoids with a preparation that 
also contains acellular pertussis vaccine 
sufficient for reinforcement of immuni- 
ty to pertussis infection. 

A consideration in the development of 
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acellular pertussis vaccines is the num- 
ber of doses required. Because of the 
low reactivity of acellular pertussis vac- 
cine, it may be possible to increase the 
antigen content per dose of vaccine 


without causing unacceptable reactiv- 


ity, and thus provide protection with 
fewer doses. For the industrialized 


world, such a consideration might well: 


have certain economic advantages, but, 
more importantly, for the developing 
world it would have maximum value in 


view of the fact that inaccessibility of. 


care is a major impediment to the 
achievement of optimum levels of 
immunization. ` : Y z 


ries, Pearl River, NY. 
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A New Combined Trivalent Live Measles 


(AIK-C Strain), Mumps (Hoshino Strain), and 
Rubella (Takahashi Strain) Vaccine 


Findings in Clinical and Laboratory Studies 


Satoshi Makino, MD; Keiko Sasaki, PhD; Tetsuo Nakayama, MD; Syu Oka, MD; 


Takashi Urano, MD; Mikio Kimura, MD; Rinji Kawana, MD; Anna M. Yamamura, MD 


è Trivalent virus vaccine, containing 
measles AIK-C strain, mumps Hoshino 
strain, and rubella Takahashi strain, was 
administered to a total of 1369 healthy 
children, 8 months to 18 years of age. For 
comparative study, monovalent vaccines 
of AIK-C strain and Hoshino strain were 
administered to 147 and 122 initially ser- 
onegative children, respectively. The clin- 
ical and serological responses following 
vaccination were analyzed. Among the re- 
cipients of the trivalent vaccine, 893 were 
Initially seronegative to ail three viruses. 
Inoculation induced sufficient serological 
responses: 99.7% for measles and rubella 
viruses and 96.3% for mumps virus. The 
Incidence of febrile reaction (=37.5°C axil- 
lary temperature) was low, 15.9%, and a 
temperature of 39.0°C or higher occurred 
In only 1.3% of the subjects. The serocon- 
version rate, magnitude of antibody titers, 
and incidence of clinical reactions follow- 
ing the trivalent vaccination were similar 
to those occurring after the monovalent 
measles vaccination. 

(AJBC. 1990;144:905-910) 


combined measles-mumps-rubella 
vaccine has the obvious practical ad- 
vantages of simplifying the pediatric 
immunization schedule, reducing costs, 
and minimizing the number of physi- 


cian-patient contacts and has been 
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shown to be safe and effective. In the 
United States, trivalent vaccination has 
been a common practice for more than a 
decade.' The antibody responses of chil- 
dren receiving the combined vaccine 
have not suggested interference of one 
vaccine with another, and the combined 
administration of live virus vaccine has 
not increased the frequency or severity 
of adverse reactions.** However, some 
investigators have reported that simul- 
taneous administration of live mumps 
vaccine with other live virus vaccine has 
resulted in a poor seroconversion rate 
for mumps virus as compared with inde- 
pendent immunization with monovalent 
vaccine.”* 

The Kitasato Institute, Tokyo, Ja- 
pan, has developed three kinds of mono- 
valent vaccine: measles AIK-C strain,’ 
mumps Hoshino strain,” and rubella Ta- 
kahashi strain.” Since they were li- 
censed, they have been used in mass 
vaccinations in Japan. Through our ex- 
perience with the public immunization 
program using the AIK-C measles vac- 
cine, we have found that this vaccine 
induces sufficient antibody responses 
and that no central nervous system dis- 
ease has been reported in association 
with the vaccination.” The results of a 
previous report also indicated that a bi- 
valent vaccine of measles AIK-C and 
mumps Hoshino strains induced suffi- 
cient serological responses, similar to 
responses in recipients of each monova- 
lent vaccine." 

We have recently developed a triva- 
lent measles-mumps-rubella (abbrevi- 
ated as MPR [morbilli-epidemic paroti- 


tis~rubeola]) vaccine. We report the 
results of a large-scale field trial of the 
new MPR vaccine in comparison with 
corresponding monovalent vaccine. We 
have assessed the rate of seroconver- 
sion and the occurrence of clinical reac- 
tions in young children and infants. 


SUBJECTS AND METHODS 
Vaccines 


The MPR vaccine contained the AIK-C 
strain of measles virus, the Hoshino strain of 
mumps virus, and the Takahashi strain of 
rubella virus. The measles and mumps com- 
ponents were produced in primary chick em- 
bryo cell cultures, and the rubella component 
was produced in primary rabbit kidney cell 
cultures.*” Four lots of MPR vaccine were 
used in the present study: MPR lot TV-1 
contained 5000 median tissue culture infec- 


. tive doses (TCID) per dose of measles virus, 


15 000 TCID,, per dose of mumps virus, and 
8200 TCID, per dose of rubella virus. Lots 
TV-1(1), TV-1(2), and TV-1(8) were pre- 
pared for the dose-response test, containing 
different infectivity of measles virus. The 
two marketed live monovalent vaccines, the 
AIK-C strain of measles virus (lot 579-2 con- 
taining 25 000 TCID, per dose vial) and the 
Hoshino strain of mumps virus (lot KO1-10 
containing 10 000 TCID,, per dose vial), were 
used for comparative study. All vaccines 
were produced in the Laboratory for Human 
Vaccine Production, Kitasato Institute. 
Each vaccine was reconstituted with steril- 
ized distilled water immediately before use 
and administered subcutaneously in a 0.5- 
mL volume. 


Subjects and Study Design 


Before the large-scale field trial, we exam- 
ined the dose-response test of MPR vaccines 
with different potencies of the measles com- 
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Table 1.—Dose-Response Test for MPR Vaccine With Different Potency of Measles 
Component in Initially Triple-Seronegative Children Aged 1 to 6 Years* 


i Lot No. 
rnc nc 
TV- TV-1(2) TV-1(3) 


Potency of measles 
component, TCID,,/dose 800 80 8 
Antibody response 
Measles (HI) 
- Average titer (log) 6.8+1.5 6.4241.2 6.2+0.8 
Seroconversion ratet 100 (6/6) 100 (8/8) 83 (5/6) 
Mumps (ELISA) . 
Average titer (100 x log.) 2.2+0.8 2121.1 2.0+0.0 
Seroconversion rate 100 (6/6) 100 (8/8) 100 (6/6) 
Rubella (HI) i 
Average titer (log.) 8.0+1.3 7,.9+0.6 7.721.0 
Seroconversion rate 100 (6/6) 100 (8/8) 100 (8/8) 











*MPR Indicates morbilll-epidemic parotitis—rubella; TCID,,, median tissue culture infective doses; HI, 
hemagglutination inhibition; and ELISA, enzyme-linked Immunosorbent assay. Titers are geometric mean 
{+ SD) titers in seroconverted recipients. 

Seroconversion rates are percents with the number positive/number tested in parentheses. 


ponent using lots TV-1(1), TV-1(2), and TV- 
1(3). Twenty children aged 1 to 6 years par- 
ticipated in this study (mean age, 1.8 years). 


‘We also investigated the time course for de~ 


veloping antibodies in eight children aged 1 
year. Venous blood was obtained immediate- 
ly before vaccination, at 7 and 10 days, and at 
2, 8, 5, and 10 weeks after vaccination. In the 
large-scale field trial, a total of 1869 healthy 
children, aged 8 months to 18 years, were 
inoculated with lot TV-1 in the pediatric out- 
patient clinics of 18 general hospitals. Chil- 
dren with a definite history of measles, 
mumps, or rubella were excluded, and those 
having been immunized with one of the three 
vaccines were also excluded. All children 
were examined by a physician and were as- 
certained to be free of any signs of acute 
illness before vaccination. The nature of the 
study was fully explained to the parents, and 
signed consents were obtained before partic- 
ipation in the study. The parents were asked 
to take the child’s axillary temperature at 
least twice a day for 28 days after vaccination 
and were asked to check for the presence of 
each of the following symptoms on the check- 
list: rash, swollen parotid glands, lympha- 
denopathy, arthralgia, cough, vomiting, di- 
arrhea, and local pain and erythema at the 
site of vaccination. When the recipients had 
some symptoms following vaccination, they 


had a physical examination and/or clinical ` 


laboratory examination in the outpatient 
clinies of study collaborators. Peripheral ve- 
nous blood was obtained immediately before 
vaccination and 6 weeks after vaccination. 
For the comparative study, 147 healthy 
children aged 1 to 6 years (mean age, 1.7 
years) who did not have serum antibodies to 
measles virus were inoculated with the AIK- 
C strain of measles vaccine (lot 579-2), and 


906 AJDC—Vol 144, August 1990 


122 initially seronegative children aged 1 to 
14 years (mean age, 2.4 years) were inocu- 
lated with the Hoshino strain of mumps vac- 
cine (ot KO1-10). This study was carried out 
together with the MPR study. ` 


Serological Analysis 


All serological assays were performed in 


the laboratories of the Department of Virolo- 
gy, Kitasato Institute. Serum samples were 
stored at ~20°C before assay. The hemag- 
glutination inhibition (HI) antibody tests to 
measles and rubella viruses were carried out 
by the standard method, as previously re- 
ported.”” The mumps antibody tests were 
done by enzyme-linked immunosorbent as- 
say (ELISA) and by neutralizing test, de- 
scribed previously," Both positive and neg- 
ative reference human serum samples were 
provided in each assay. Statistical analysis 
was performed by a paired Student's ¢ test. 


RESULTS 
Dose-Response Test 


The study was carried out using lots 
TV-1(), TV-1(2), and TV-1(8) of the 
MPR vaccine, in which different poten- 
cies of 800, 80, and 8 TCID,, per dose of 
measles component were mixed with 
the same potency of the mumps and ru- 
bella components as in lot TV-1; the re- 
sults are given in Table 1. In all recipi- 
ents inoculated with lots TV-1(1) and 
TV-1(2), antibodies to the three viruses 
developed, but in those inoculated with 
TV-1(3), which contained the lowest 
dose (8 TCID,) of measles virus, HI 
antibody to measles virus was detected 
in five (83%) of six recipients. Geometric 


mean antibody titers to the three virus- 
es in seroconverted recipients showed 
no significant difference among the 


three different doses of the measles . 


component (P>.05). 


Time Course of 
Serological Responses 


The subjects of this study consisted of 
eight children without antibodies to any 
of the three viruses initially, who were 
inoculated with lot T'V-1. Serological re- 
sponses are given in Table 2. The HI 
antibodies were detected in four (50%) 
for measles virus and in seven (88%) for 
rubella virus 2 weeks after vaccination, 
and in all (100%) for both viruses 3 


weeks after vaccination. Mumps anti- - 


bodies were detected by ELISA in one 
(18%) on day 10 of the vaccination, in 
two (25%) 2 weeks after vaccination, in 
four (50%) 8 weeks after vaccination, 
and in all (100%) 5 weeks after 
vaccination. 


Field Trial 


A total of 1869 children were inocu- 
lated with lot TV-1. The following 147 
cases were excluded from the final anal- 
ysis of the clinical and serological evalu- 
ation of the MPR vaccine: 42 cases with- 
out completed clinical checklists, 12 
cases with positive antibodies to all 
three viruses initially, 67 cases without 
paired serum samples, and 26 cases in 
which acute infectious illness was ap- 
parently observed within 28 days fol- 
low-up after vaccination. Among these 
26 patients, 8 had streptococcal infec- 
tions diagnosed by bacterial examina- 
tion of throat swabs; 9 had chickenpox 
diagnosed by clinical features and by 
serological studies; 4 had exanthema su- 
bitum and 1 had hand-foot-mouth dis- 
ease diagnosed clinically; and 4 had com- 
mon colds, which oceurred within 3 days 
after vaccination and which were proba- 
bly caught from family members. 

We therefore evaluated the data ob- 
tained from 1222 recipients, 8 months to 
18 years of age (mean age, 1.8 years). 
They were classified into 7 groups (A, 
B, C, D, E, F, and G) according to the 
serological status of their antibodies to 
the three viruses before vaccination 
(Table 3). Group A consisted of 893 re- 
cipients who did not have any antibodies 
to the three viruses immediately before 
vaccination. The results of the serologi- 
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Table 2.—Time Course of Developing Antibodies After MPR Vaccination* 


Time After Vaccination 


A-— 





Antibodyt 


Measles (HI) 
Seroconversion rate 


Average titer (log.) 


Rubella (HI) 
Seroconversion rate 


Average titer (log.) 


Mumps (ELISA) 
Seroconversion rate 


Average titer (100 x log.) 


o (0/8) 


0 (0/8) 


0 (0/8) 


10d 2wk i 


50 (4/8) 
3.3 | 


0 (0/8) O (0/8) 


88 (7/8) 
53 


o (0/8) 0 (0/8) 


13 (1/8) 25 (2/8) 
1.0 1.0 


0 (0/8) 





3 wk 5 wk 


100 (8/8) 100 (8/8) 100 (8/8) 
6.4 6.8 6.6 


100 (8/8) ” 100 (8/8) 100 (8/8) 
6.6 ‘ 7.8 8.3 


50 (4/8) 100 (8/8) 100 (8/8) .: 
1.7 2.3 2.6 


*MPR indicates morbilli-epidemic parotitis—rubella; HI, hamagglutination inhibition; and ELISA, enzyme-linked immunosorbent assay. 
tSeroconversion rates are percents with the number positive/number tested in parentheses. Titers are geometric mean antibody titer in seroconverted patients. 


Table 3.—Groups of 1369 Subjects Classified by Preexisting Antibodies to Measles, 
Mumps, or Rubella Viruses* 


Measles (HI) 





Mumps (ELISA) Rubella (HI) 


*HI indicates hemagglutination inhibition; ELISA, enzyme-linked immunosorbent assay. Since 147 
subjects were excluded from analysis (see “Subjects and Methods” section), the total is 1222, not 1369. 


cal studies and clinical reactions are giv- 
en in Table 4. Among these 898 recipi- 
ents, HI detected measles antibodies in 
890 (99.7%), with geometric mean titers 
of 2°°*"? and detected rubella antibod- 
ies with geometric mean titers of 2"°*"’, 
In 864 recipients (96.8%), ELISA de- 
tected mumps antibodies with geomet- 
ric mean titers of 100 x2***"”. Mumps 
neutralizing test antibodies were exam- 
ined randomly in 307 recipients, and in 
288 (93.8%) mumps neutralizing test 
antibodies developed, with geometric 
mean titers of 27°*1*, 
For the comparative study, 147 ini- 
tially seronegative children were inocu- 
lated with monovalent AIK-C measles 
vaccine and 122 initially seronegative 
children were inoculated with monova- 
lent Hoshino mumps vaccine. The re- 
sults of the serological study and clini- 
cal reactions are also given in Table 4. 
The seroconversion rates and the mean 
geometric titers of antibodies after 
each monovalent vaccination separately 
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were similar to those after the MPR 
combined vaccination. ; 

In our previous reports, in which fe- 
brile reaction and rash developed from 
day 5 to day 14 after vaccination with 
AIK-C measles vaccine and in which 
mumps Hoshino strain and rubella Ta- 
kahashi strain resulted in an apparently 
low incidence of febrile reaction and 


` rash, it was considered that febrile reac- 


tion and rash from day 5 to day 14 after 
the MPR vaccination were most likely 
associated with the live measles AIK-C 
component.*” Among 890 recipients 
seroconverted against measles virus, 12 
(1.8%) had febrile reactions causing 
body temperature increases to 39.0°C 
and greater; when all temperature re- 


cordings of 37.5°C and higher were - 


counted, 139 (15.6%) experienced fe- 
brile reactions after the vaccination. 
Febrile reactions were observed a mean 
of 8.4 days after vaccination, with a 
mean febrile duration of 1.5 days and a 
mean maximum body temperature of 


38.1°C. Rash was observed in 91 sub- 
jects (10.2%), with an average onset on 
day 9.6 of the vaccination and an aver- 
age duration of 3.1 days. Among 890 
recipients seroconverted against the ru- 
bella virus, lymphadenopathy was ob- 
served in 12 (1.8%), with an average 
onset on day 8.8 after vaccination and an 
average duration of 3.1 days. However, 
none suffered arthralgia or arthritis, 
which are prominent features associat- 
ed with natural rubella infections in 
adulthood. Among 864 recipients sero- 
converted against the mumps virus, 
mild parotitis without febrile reactions 
and tenderness were observed in 8 
(0.9%). From day 5 to day 14 after vacci- 
nation, other mild symptoms, such as 
cough, vomiting, and diarrhea, were ob- 
served without fever in 5, 2, and 10 
cases, respectively. The MPR combined 
vaccine resulted in no more clinical reac- 
tions than either the measles or mumps 
monovalent vaccine alone. 

In groups B, C, and E, without mea- 
sles antibodies detected by HI initially, 
a febrile reaction to 37.5°C and_ higher 
was observed in 16.7%, 14.1%, and 
11.1%, and rash was observed in 4.2%, 
4.9%, and 16.7%, respectively. In group 
D, seropositive to measles virus initial- 
ly, a febrile reaction was observed in 5 
(10.9%) of 46 cases. 

We analyzed the seroconversion rate 
and magnitude of antibody responses 
according to the differences in gender 
and age of 893 recipients. The results 
are given in Table 5. No significant dif- 
ference in seroconversion rate and mag- 
nitude of antibody response was ob- 
served. 

Among a total of 1222 recipients, 77 
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Table 4.—Comparison of Serological and Clinical Findings in Initially Triple- 
Seronegative Children, and With Individual Monovalent Measles AIK-C Strain and 
Mumps Hoshino Strain Vaccines in Initially Seronegative Children* 


Triple Vaccine Measles Vaccine Mumps Vaccine 


(MPR) 
(n=893) 





(AIK-C) 
(n=147) 


(Hoshino) 
(n= 122) 


Antibody Responset 


Measles (HI) 
Seroconversion rate 


Average titer (log.)+ 


Mumps (ELISA) 
Seroconversion rate 


Average titer (100 x log.) 


Mumps (NT)§ 
‘Seroconversion rate 


Average titer (log,) 


Rubella (HI) 
Seroconversion rate 


Average titer (log) 


99.7 (890) 
6.0+1.2 


96.8 (864) 
24414 


93.8 (288) 
3,521.8 


100 (147) 
6.0+1.0 


10C (122) 
2220.9 


95.1 (116) 
3.441.6 


99.7 (890) 
7321.3 


Clinical Reactlonst 


Fever and rash|| 
Fever 
Rate, temperature 
237.5°C 


239.0°C 
Average maximum temperature, °C 38.1 
Average onset, d after vaccination 8.4 
Average duration, d 1.5 


Rash 
Rate 


Grade 


Moderate 
Severe 
Average onset, d after vaccination 9.6 
Average duration, d 3.1 
Lymphadenopathy{ 


15.6 (139) 
4.3 (12) 


10.2 (91) 


Mild . 98.0 (81) 
6.6 (6) 
4.4 (4) ea 


12.2 (18) 
0.7 (1) 
38.1 
9.5 
15 


16.3 (24) 


95.8 (23) 
4.2 (1) 


10.1 


Rate ` 1.3 (12) 


Average onset, d after vaccination 8.8 

Average duration, d 3.1 
Other complaints, No. of cases 

Parotitis 

Cough 

Vomiting 

Diarrhea 





*MPR indicates morbilli-epidemic parotitis—rubella; HI, hemagglutination inhibition; and ELISA, enzyme- 
linked immunosorbent assay. The mean age for the group given MPR vaccine was 1.8 years (range, 8 
months to 15 years); for those given AIK-C measles vaccine, 1.7 years (range, 1 to 6 years); and for those 
given Hoshino mumps vaccine, 2.4 years (range, 1 to 14 years). 

. -tRates for seroconversion, fever, rash, and lymphadenopathy and grades for rash are percents with the 


number positive in parentheses. 


+Titers are geometric mean (+ SD) titers in seroconverted patients. 
§NT indicates neutralizing test. For group given MPR, 307 were tested. 


Among cases seroconverted for measles. 


{Among cases seroconverted for rubella. No patients had arthralgias. 


(6.38%) had measles antibody detected 
by HI, 74 (6.1%) had rubella antibody 
detected by HI, and 227 (18.6%) had 
mumps antibody detected by ELISA 
immediately before vaccination. The re- 
sults of the sérological responses in 
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these recipients are given in Table 6. A 
booster response was defined as a four- 
fold or greater increase in the antibody 
titer. It was observed in the recipients 
with HI-detected antibody titers of 2° or 
less for measles virus, in those with HI- 


detected antibody titers of 2° or less for 
rubella virus, and in those with ELISA- 


- detected antibody titers of 100x2* or 


less for mumps virus. 
COMMENT 


When considering the introduction of 
a new vaccine, the vaccine must have 
been shown to be effective and to pro- 
duce no severe adverse clinical re- 
actions in the general population. 
Through our studies, three kinds of 
monovalent vaccines were fully exam- 
ined in clinical immunization practice in 
Japan. The AIK-C strain of measles 
vaccine has been used for more than 10° 
million doses, the Hoshino strain of 
mumps vaccine for more than 700000 
doses, and the Takahashi strain of ru- 
bella virus for more than 8 million doses. 

Peltola and Heinonen? reported 
that the actual incidence of clinical reac- 
tions caused by measles-mumps-rubella 
(MMR) vaecine, estimated from the dis- 
cordance rates of individual signs and 
symptoms between MMR recipients 
and their placebo-injected twins, was 
between 0,5% and 4.0%. However, in 
general immunization practice, a rela- 
tively high incidence of febrile reaction 
and other clinical reactions has been re- 
ported following monovalent measles, 
Divalent measles-mumps, and trivalent 
MMR vaccinations, and the frequent oc- 
currence of febrile reactions has been 
regarded as a major problem in the real- 
ization of a measles vaccine program.” 
The measles vaccine component is con- 
sidered to be responsible for most of the 
postvaccination reactions associated 
with combined vaccination. Vesikari et 
al’ reported that febrile reactions to 
39.0°C and higher were observed in 35% 
of the recipients of trivalent MMR vac- 
cine containing a high dose of Schwarz 
strain, compared with 23% of the recipi- 
ents of corresponding low-dose vaccine 
or in 18% of recipients of the Moraten 
strain. In previous comparative field 
trials with AIK-C and Schwarz strains, 
it was confirmed that the incidence of 
febrile reactions to 89.0°C and higher 
due to the AIK-C strain was one third or 
one fifth of that caused by the Schwarz 
strain.” 

In the present study, febrile reac- 
tions to 37.5°C and higher were ob- 
served in 139 (15.6%) of 890 recipients 
seroconverted against the measles vi- 
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Table 5.—Comparison of Antibody Responses by Age and Sex in 893 Initially Triple-Seronegative Recipients of MPR Vaccine* 





Antibodies} 


Measles (HI) 
No. tested 


No, positive 
Seroconversion rate, % 
Average titer (log,) 


Mumps (ELISA) 
No. tested 


No. positive 
Seroconversion rate, % 
Average titer (100 x log.) 


Mumps (NT) 
No. tested 


No. positive 
Seroconversion rate, % 
Average titer (log) 


Rubella (HI) 
No. tested 


No. positive 
Seroconversion rata, % 
Average titer (log.) 





97.7 


7441.3 7.2+1.0 








*MPR indicates morbilli~epidemic parotitis-rubella; HI, hemagglutination inhibition; ELISA, enzyme-linked immunosorbent assay; and NT, neutralizing test. 
tTiters are geometric mean (+ SC) titers in seroconverted recipients. 


rus following the MPR trivalent vaccine 


containing AIK-C measles component, . 


as well as in the recipients of monova- 
lent AIK-C vaccine. Furthermore, the 
incidence of a high fever (temperature, 
289.0°C) was quite low, occurring in 
only 12 subjects (1.8%). In addition, 
Hirayama” reported that no case of en- 
cephalitis or encephalopathy occurred 
after measles immunization with the 
AIK-C strain. The results of the dose- 
response test suggested that the mini- 
mum potency of the AIK-C strain was 
estimated to be 80 TCID,, per dose for 
approximately 100% seroconversion. 
These results are compatible with those 
of our previous report using AIK-C 
monovalent vaccine,’ which indicated 
that immunogenicity of AIK-C virus 
was net affected by combination with 
the other two components. In this 
study, a small number of infants youn- 
ger than 1 year of age were included; the 
immunogenicity of the measles vaccine 
is significant when it is given to infants 
before the age of 9 months. Recently, 
Tidjani et al” reported that vaccination 
with the standard dose of the AIK-C 
strain at the age of 4 to 10 months gave a 
sufficient serological resporse, as did 
high-dose vaccination with the Edmon- 
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ston-Zagreb strain. 

As for adverse clinical reactions fol- 
lowing mumps vaccination, several 
cases of mumps meningitis have been 
reported in recipients of MMR contain- 
ing the Urabe strain or the Jeryl Lynn 
strain of the mumps component.” Re- 
cently, Elango et al” and Yamada et al” 
reported that the nucleotide sequence 
encoding the P protein of the mumps 
virus was variable from strain to strain, 
and this may be used as a marker of an 
individual mumps virus strain. Geno- 
type analysis of the mumps virus 
showed that some mumps strains isolat- 
ed from patients with mumps meningi- 
tis following vaccination with the Urabe 
strain were identical to the vaccine 
strain (report from the Japan Ministry 
of Welfare and Health, December 20, 
1989). The Hoshino strain, however, 
has been used in over 700 000 doses in 
practical pediatric immunization pro- 
grams in Japan, and no case complicated 
with meningitis has been reported. In 
this study, eight patients suffered par- 
otitis after vaccination, but we could not 
examine virus isolation. We are per- 
forming genotype analysis of the 
mumps virus isolated from such cases in 
previous studies to determine whether 


parotitis after vaccination was associ- 
ated with the vaccine strain. 

In the present study, among 893 re- 
cipients who were initially seronegative 
to any of the three viruses, the serocon- 
version rate was estimated to be 99.7% 
for measles and rubella viruses and 
96.8% for mumps virus. The serocon- 
version rates and the magnitude of anti- 
body titers were similar to those after 
each monovalent vaccine. Any kind of 
MMR vaccine induced a nearly 100% 
seroconversion rate for any of the 
three viruses. Furthermore, we have 
reported the production of interferon 
gamma (IFN-y) by lymphocytes for the 


_ detection of the development of cell-me- 


diated immunity after vaccination with 
MPR vaccine. Virus-specific production : 
of IFN-y was observed on day 10 of the 
vaccination for measles virus and rubel- 
la virus and 2 weeks after vaccination 
for mumps virus, and the levels of 
IFN-y were closely related to antibody 
titers for measles virus and mumps vi- 
rus.” In our previous reports regarding 
the production of IFN-y after inocula- 
tion with Hoshino or AIK-C strain of 
monovalent vaccines, the kinetics of 
IFN-y production were not affected by 
the combined vaccination,” 
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Table 6.—Booster Response of 
Children With Preexisting Antibodies 
Against One or Two Components of 
MPR Vaccine Following Vaccination* 


Aftert 











Before ` 
Sree Booster 
No.of Average Responded, 
Titer Cases Titer ‘No. (%) 






















Measles (HI; n=77) 
3 13 5.5 10 (77) 
4 12 6.0 9 (75) 
5 18° 57 4 (22) 
6 24 6.5 o (0) 
7 6 7.5 0 (0) 
8 2 8.0 o (0) 
9 9.5 0 (0) 






Mumps (ELISA; n= 227) 


1 68 2.0 34 (50) 
2 62 27 7 (41) 
3 52. 33 1 (2) 
4 39 4.2 o (0) 
5 5 5.0 0 (0) 
6 6.0 o (0) 

















Rubella (HI; n=74) 





3 17 6.7 15 (88) 
4 æ 71 16 (73) 
5 12 7.5 8 (67) 
6. 10 6.9 2 (20) 
7: 4 6.8 0.(0) 
8 4 8.3 0 (0) 
| 9 5 8.8 0 (0) 
10 3 9.7 0 (0) 


*MPR indicates morbilli~epidemic parotitis-ru- 
bella; HI, hernagglutination inhibition; and ELISA, 
enzyme-linked immunosorbent assay. 

tTiter after vaccination is geometric mean titer. 
Booster response was defined as a fourfold or 
greater increase in antibody titer following vaccina- 
tion. i 


In the present study, we have demon- 
strated that the MPR vaccine, contain- 
~ ing measles AIK-C strain, mumps Ho- 

shino strain, and rubella Takahashi 
.strain, induced:sufficient serological re- 
sponses and resulted in no more unto- 
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ward clinical reaction than observed 
from the measles vaccine alone. 


The large-scale field trial with lot TV-1 was con- 


ducted by the Committee of Clinical Study of the 
MPR Vaccine, Rinji Kawana, MD, chairman. We 
thank the following collaborators in this study: 
Ichiro Matsumoto, MD; Harumi Sakai, MD; Su- 


sumu Nakazawa, MD; Shinichi Nakazawa, MD; . 
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Differences in Blood Pressure Levels Obtained by 
Auscultatory and Oscillometric Methods 


Myra G. Weaver, MPH; Myung K. Park, MD; Da-Hae Lee, MD 


è Levels of blood pressure measured 
by the conventional auscultatory method 
were compared with those measured by 
the Dinamap Monitor (Dinamap Monitor 
1846 SX, Critlkon Inc, Tampa, Fla), an os- 
ciilometric device. Triplicate measure- 
ments were obtained by the two methods 
10 to 15 minutes apart In 381 seated fifth- 
grade children, ages 10 to 13 years. The 
width of the air bladder of the blood pres- 
sure cuff was selected to be 40% to 50% of 
the circumference of the upper arm. The 
mean systolic and diastolic pressures (at 
the fourth phase of Korotkoff sounds) by 
the auscultatory method were 6.4 mm Hg 
lower and 8.7 mm Hg higher than the oscil- 
lometric systolic and diastolic blood pres- 
sures, respectively. The findings of this 
study suggest that published normative 
levels of auscultatory blood pressure may 
be Inappropriate as a standard when 
blood pressure measurement is obtalned 
by the Dinamap Monitor. Until a new set of 
normative Dinamap blood pressure levels 
becomes available, one should use equa- 
tions (A=12.8+0.82D for systolic, and 
A=34,3+0.54D for diastolic blood pres- 
sures at the fourth phase of Korotkoff 
sounds, where A Is auscultatory blood 
pressure and D is Dinamap blood pres- 
sure) to predict auscultatory blood pres- 
sures before Dinamap blood pressures 
are compared with normative ausculta- 
tory blood pressure levels. 

(AJDC. 1990;144:91 1-914) 


n oscillometric device marketed as 
the Dinamap Monitor (Dinamap 
Monitor 1846 SX, Critikon Inc, Tampa, 
Fla) is being used in increasing frequen- 
cy in pediatric patient care areas. Accu- 
racy of this device in reflecting direct 
arterial pressure has been demonstrat- 
ed.’ The Dinamap Monitor seems to bea 
preferred method of blood pressure 
(BP) measurement in infants and small 
children,’ but this device is also used in 
older children when it is available. It is 
unknown whether the auscultatory and 
the Dinamap methods yield comparable 
BP levels, because the two methods are 
based on different principles. If these 
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two methods produce different BP lev- 
els, normative BP levels developed 
by one method will not provide an ap- 
propriate standard for BP measure- 
ments obtained by the other method. 


Therefore, the purpose of this study ` 


was to determine if BP measurements 
obtained by the Dinamap Monitor are 


comparable with those obtained by the. 


auscultatory. method in a group of 
school-aged children. 


SUBJECTS AND METHODS 
Recruiting 


Three hundred eighty-one fifth-grade chil- 
dren from nine elementary schools in the 
South San Antonio (Tex) School District 
whose parents gave consent took part in the 
study, for a participation rate of 44%. More 
than 90% of the children in this school district 
are Hispanic. A videotape illustrating the 
benign nature of the study was shown to the 
children to alleviate anxiety, and informed 
consent was obtained from the parent or 
guardian and assented to by the child, as 
required by the Institutional Review Board 
of the University of Texas Health Science 
Center at San Antonio. 


Observers and Instruments 


The BP measurement by the auscultatory 
method was performed by a team of four 
registered nurses using a mercury gravity 
sphygmomanometer (Baumanometer, W. A. 
Baum Co Ine, Copiague, NY). Because of 
well-known observer-related variability, 
only those nurses who had successfully com- 
pleted the 6-hour instructor’s course for BP 
determination offered by the American 
Heart Association, Texas Affiliate,’ were se- 
lected to manage the  auscultatory 
BP stations. Observers who operated the 
two oscillometric (Dinamap) stations were 
trained in the use of the device through famil- 
jiarization with the manual and through 
hands-on practice. The oscillometric device 
was calibrated for accuracy by the Bioengi- 
neering Department before the study. 


Procedure 


Name, age, sex, and ethnicity were re- 
corded. Weight, height, and arm circumfer- 
ence were measured just before BP was de- 
termined. Blood pressure measurement was 
carried out in a quiet room, usually the school 
library. The child was seated at a table with 
the arm supported at heart level, and BP was 
measured in the right arm using the Dinamap 


or the auseultatory method. The child then 
moved to another table to have BP measured 
by the other method. The width of the blad- 
der of the BP cuff was selected to be 40% to 
50% of the circumference of the upper arm as 
recommended by the American Heart Asso- 
ciation.’ The same sized cuff was used for 
auscultatory and oscillometric methods. The 
fifth phase of Korotkoff sounds (K5), and the 
fourth phase (K4) when distinctly present, 
were taken as diastolic signals. As the initial 
BP tends to be higher, children were ran- 
domly alternated in having auscultatory BP 
measured first (A-rotation) or in having the 
Dinamap BP measured -first (D-rotation). 

Blood pressure measurements obtained from 
the first table were completely “blinded” to 
the nurses at the second table by specially 
designed recording sheets that were folded 
to hide the readings. With each instrument, 
three BP measurements were made at inter- 
vals of at least 1 minute or until any evidence 
of venous congestion had resolved. 


Data Analysis 


Statistical analyses were performed by 
computer using the SPSS X Program (SPSS 
Inc, Chicago, Ill). The average of the tripli- 
cate readings was used for computation of 
the mean, the SD, and the 90th and 95th 
percentile levels for auscultatory and Dina- 
map systolic and diastolic pressures. Regres- 
sion equations and r values between BPs by 
the two methods were also computed. Differ- 
ences among the means (+95% confidence 
interval [CI] of six BP measurements (three 
auscultatory and three Dinamap) for each 
child were tested by analysis of variance fol- 
lowed by Tukey's test. Paired Student’s t 
test was used when comparing two sets of BP 
levels, Statistical significance was accepted 
at the P<,05 level. 


RESULTS 
Population Characteristics 


Of 381 fifth graders who participated 
in the study, 171 (45%) were boys and 
210 (55%) girls. The age of the children 
ranged from 10 to 18 years, with a medi- 
an age of 11 years 5 months. Three hun- 
dred fifty children (92%) were Hispanic, 
23 (6%) white, and 8 (2%) black. Boys 
and girls were not significantly differ- 
ent for their age, weight (44.04 + 12.31 
vs 44,77 + 12.88 kg), arm circumference 
(28.6+£8.6 vs 238.0+8.6 cm), or body 
mass index (20,69 + 4.62 vs 20.39 + 4.78 
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Fig 1.—Mean + 95% confidence interval (CI) for the first (1), second (2), and third (3) measure- 
ments of auscultatory systolic (A) and Dinamap systolic (D) blood pressures according to the 
rotation. Blood pressure levels that are statistically different are indicated by hcrizontal bars: a 
indicates P<.0001; b, P<.001. For explanation of A- and D-rotation, see “Subjects and 
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Fig 2.—Mean + 95% confidence interval (Cl) for the first (1), second (2), and third (3) measure- 
ments of auscultatory diastolic blood pressure at the fourth phase of Korotkoff sounds (A K4) 
and Dinamap diastolic pressure (D), according to the rotation. Blood pressura levels that are 
statistically different are indicated by horizontal bars: a indicates P<.0001; c, P<.05. For 
explanation of A- and D-rotation, see “Subjects and Methods” section. : 


kg/m’), but the girls were significantly 
taller than the boys (148.9+7.5 vs 
146.4+6.7 em; P<.001). A child cuff 
(8.25 em wide) was used in 15 (4%), a 
small adult cuff (11 cm wide) in 259 
(68%), and an adult cuff (18 em wide) in 
107 (28%). 
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Comparison of 1st, 2nd, and 3rd 
f BP Measurements 


The means and 95% CIs of the Ist, 
2nd, and 3rd BP levels are illustrated by 
the order of procedures (A- or D-rota- 
tion) for systolic, diastolic K4, and dia- 






stolic K5 levels in Figs 1 through 3, 
respectively. For systolic BPs (Fig 1), 
the auscultatory BP levels were signifi- 
cantly lower than the Dinamap BP lev- 
els for the A-rotation and D-rotation 
(P<.0001). For both BP methods and 
both rotations, systolic BP levels 
showed progressive decrease with rep- 
etition; the first and third BP readings 
were significantly different for each 
rotation (P<.0001), except for the aus- 
cultatory readings in the A-rotation. 
The first and second readings, and the 
second and third readings, were not dif- 
ferent (P>.05) except for the first and 
second Dinamap readings in the D-rota- 
tion (P<.001). The auscultatory K4 lev- 
els were significantly higher than the 
Dinamap diastolic readings (P<.0001) 
for the A- and D-rotations (Fig 2). The 
auscultatory K5 levels were also signifi- 
cantly higher than the Dinamap diastol- 
ie pressures (P<.05), although the dif- 
ference was smaller than that for 
diastolic K4 levels (Fig 3). The Dinamap 
diastolic BP levels showed a trend for 
lower readings with repetition, but the 
same was not observed with the auscul- 
tatory method (Figs 2 and 8). 


Comparison of Averages of 
Triplicate BP Levels 


Blood pressure levels were not differ- 
ent between boys and girls by either the 
auscultatory or oscillometric method. 
Ethnic differences in BP values were 
not tested because the number of non- 
Hispanic children was too small (8%). 
The mean (+SD) of triplicate measure- 
ments is given in Table 1 according to 
the BP methods and the order of proce- 
dures. Auscultatory systolic BPs were 5 
to 8 mm Hg lower than the Dinamap 
systolic BPs (P<.0001). Auscultatory 
diastolic K4 and diastolic K5 levels were 
8 to 9mm Hg and 3 mm Hg, respective- 
ly, higher than Dinamap diastolic BPs 
(P<.0001). Similar degrees of differ- 
ence in BP levels between the two meth- 
ods were also found for the 90th and 
95th percentile values (P<.001; Table 
1). The equation of regression line for 
systolic BP is A= 12.8 + 0.82D, where A 
is the auscultatory BP and D is the 
Dinamap BP level. The regression 
equation for diastolic K4 pressure is 
A=384.3+0.54D, and that for diastolic 
K5 pressure is A= 26.0 + 0.59D. Corre- 


lation coefficients were r= .780 for sys- 


tolic BP, r=.424 for diastolic K4, and 
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same as in Fig 2. For explanation of A- and D-rotation, see “Subjects and Methods” section. 


Table 1.~—Mean (+ SD) and 90th and 95th Percentile Levels of BP by Auscultatory 
and Dinamap Methods According to Order of Procedure* 


A-Rotation 


Blood Pressure (n= 187) 


Auscultatory 
103.3 + 10.2 


Systolic 
Diastolic 
K4 


63.7 49.4 
K5 §8.1+11.2 


Dinamap 
Systolic 


Diastolic 


108.3 +9.2T 
§4.8+6.3$ 


102.8+9.9 


65.1+8.4 
60.2+9.9 


110.5£9.7t 
56.7 + 7.6} 


Both Rotations (N=381) 


D-Rotation 
(n=194) 


Mean+SD 90th % 95th % 


103.0 + 10.0 


64.649.0 
59.1 + 10.6 


109.4+9.5t 
55.7 +7.0Ẹ 





*BP indicates blood pressure; K4 and K5, fourth and fifth phases of Korotkoff sounds. For explanation of 
A- and D-rotations, see “Subjects and Methods” section. 

tSignificantly different from auscultatory systolic pressure levels (P<.001). 

tSigniticantly different from auscultatory diastolic K4 and diastolic K5 pressure levels (P<.001). 


r=.895 for diastolic K5 levels (all with 
P<.0001). 


Magnitude of Differences in BP 
Levels Between Methods 


The mean (+ SD) of differences in BP 
levels by the two methods (Dinamap 
minus auscultatory) for each child is giv- 
en in Table 2, according to the order of 
procedures, For both A- and D-rota- 
tions, auscultatory systolic BPs were 
lower than Dinamap systolic BPs 
(P<.0001), with a difference of 6.4 mm 
Hg for both rotations combined. The 
difference in systolic BPs by the two 
methods was significantly greater (5 
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mm Hg) in the D-rotation than in the A- 
rotation (P<.0001; Table 2). Ausculta- 
tory diastolic K4 levels were much high- 
er (8.7 mm Hg), and auscultatory dia- 
stolic K5 levels were slightly higher (8.4 
mm Hg), than the Dinamap diastolic 
levels (Table 2), For diastolic K4 and 
diastolic K5 levels, the differences were 
not significantly different by the order 
of procedures (P>.5). 


Observer and Instrument-Related 
Variations 


Of the four observers for auscultatory 
BP measurement, 160 children were as- 


signed to observer 1, 150 to observer 2, 
23 to observer 3, and 48 to observer 4. 
There was no difference in physical 
characteristics (age, height, weight, 
arm circumference, and body mass in- 
dex) or oscillometric systolic, diastolic, 
and mean BP values among different 
groups of children assigned to the four 
observers. There was a small but statis- 
tically significant (P<.05) difference in 
BP values obtained by one observer.for 
systolic pressure and by another for di- 
astolic K5 pressure. Observer 4 report- 
ed the lowest values of systolic BP, 5 to6 
mm Hg lower than the other three ob- 
servers, and observer 3 reported the 
highest diastolic K5 values, 8 to 11 mm 
Hg higher than the three other observ- 
ers. Differences in BP values 
by the two methods were still signifi- 
cantly different (P<.001) when values 
by these observers were excluded 
(n=810), Dinamap systolic BP was 6.1 
mm Hg higher than the auscultatory 
systolic BP (n= 388). Dinamap diastolic 
BP was 8.1 mm Hg lower than the aus- 
cultatory K4 levels and 2.6 mm Hg low- 
er than the K5 diastolic levels (n = 358). 
Of two Dinamap machines used in the 
study, 179 children were assigned to 
machine 1 and 202 children to machine 2. 
The physical characteristics and auscul- 
tatory BP values of children assigned to . 
each Dinamap machine were not differ- 
ent (P>.20). Systolic, diastolic, and 
mean BPs obtained by the two Dinamap’ 
machines were not significantly differ- | 
ent (P>.250). os 


COMMENT 


This study shows a significant differ- 
ence in BP levels obtained by the auscul- 
tatory and oscillometric methods in 
fifth-grade children. Auscultatory sys- 
tolic BP levels were 6.4 mm Hg lower, 
and diastolic K4 levels were 8.7 mm Hg 
higher, than oscillometrie systolic and 
diastolic BPs, respectively. Higher sys- 
tolic and lower diastolic BPs by the Din- 
amap Monitor are unlikely to have re- 
sulted from unreliable auscultatory BPs 
obtained by the nurses. First, the 
nurses who operated the auscultatory 
stations had successfully completed the 
BP instructor's course.” Second, auscul- 
tatory BP levels of our children are al- 
most identical to normative BP levels 
recommended by the 1987 National In- 
stitutes of Health (NIH; Bethesda, Md) 
Task Force.’ Although one of the four 
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Table 2.—Mean (+ SD) of Differences in BP Levels (Dinamap vs Auscultatory) 
According to Rotation* 


Blood 


Pressure A-Rotation 


5.0+6.6F 





Systolic 


Diastolic 
K4 —8.9+8.7 


K5 —3.3+ 10.4 





*Abbreviations are as in Table 1. 


D-Rotation Both 
7.8+6.1 6.4+6.5 


—8.5+8.8 
—3.5+10.0 


—8.7 +8.7 
-3.4+10.1 


TSignificantly different from the D-rotation levels (P<.0001). 


nurses reported somewhat lower sys- 
tolic BP and another nurse reported a 
higher diastolic K5 pressure than the 
three other nurses, these observations 
could not have been the major factor in 
the overall results of this study. When 
the BP measurements by thèse observ- 
ers are excluded, there are still statisti- 
cally significant differences (P<.001) in 
BP levels obtained by the two methods. 
Asis clear in Figs 1 through 8, the order 
of procedures was of no importance in 
the observed difference in BP levels be- 


. tween the two methods. 


In the first 5 years of life, oscillomet- 
ric BP levels’ are close to the measure- 
ments obtained by the 1987 NIH Task 
Force,’ which were, for the most part, 
obtained by ultrasonic devices (Arterio- 
sonde and Doppler flow probe) rather 
than the auscultatory method. 

Different methods of indirect BP 
measurement are known to give differ- 
ent BP levels.’ Although the measure- 
ments are not consistent among investi- 
gators,’ the Doppler detection device,‘ 
physiometries,’ and a wide-band exter- 
nal pulse recording? have been reported 
to give higher systolic BP measure- 


` ments and Arteriosonde’ to give lower 


systolic BP measurements than the aus- 
cultatory method. The difference in BP 
found in this study by the two methods 
is likely related to the detection devices 
used, as other | factors known 
to influence BP were comparable. Ac- 
curacy of each of these devices has 
been reported by different studies.’*"” 


. Therefore, comparison of two indirect 


devices, as in this study, does not direct- 
ly provide information as to which meth- 
od more. accurately reflects directly 
measured arterial pressure. However, 
we have shown a better correlation of 
the oscillometric device with direct ar- 
terial pressures than with the ausculta- 
tory methods.’ Although advantages of 
the Dinamap device and better accep- 
tance of the device by small children are 
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known,’ BP measurements by the Dina- 
map may be inaccurate in patients with 
extreme hypertension,” în those with 
very low BP,*” or in premature new- 
borns.” 


The oscillometric device with the use _ 


of BP cuffs 40% to 50% of the cireumfer- 
ence of the upper arm provides more 
accurate BP readings than the ausculta- 
tory method using the same-sized cuff.’ 
The widely publicized BP data by the 
1987 NIH Task Force’ are based on the 
auscultatory method using BP cuffs 
three fourths of the length of the arm; 
accuracy of indirect BP utilizing this 
cuff selection criterion has not been sup- 
ported by comparison with direct arte- 
rial BP measurement.” Although the 
American Heart Association recom- 
mends the selection of BP cuffs based on 
the circumference of the arm (40% to 
50%), normative BP levels by this meth- 
od are unavailable. Similarly, BP mea- 
surement by the oscillometric device 


“may be more accurate, but there are no 


normative BP levels by this method in 
children, except for infants and small 
children up to 5 years of age.’ The re- 
sults of this study demonstrate that it is 
wrong to compare BP levels obtained by 
the Dinamap method with normative 
auscultatory BP levels such as those 
recommended by the NIH Task Force.” 
This may classify some normotensive 
children as hypertensive. It is unknown 
whether the same degree of differences 
between the two methods exists in chil- 
dren older or younger than the age 
group studied. Thus, a new set of nor- 
mative oscillometric BP data seems to 
be needed in children and adolescents. 
Until such data become available, it is 
suggested that predicted auscultatory 
BP levels be calculated using the equa- 
tions, A=12.8+0.82D for systolic, 
A=84.8+0.54D for diastolic K4, and 
A=26.0+0.59D for diastolic K5 pres- 
sures, or by simple subtraction of 6mm 
Hg from the Dinamap systolic pressure 


$ 


‘and addition of 9 mm Hg (for diastolic 


K4) or 3 mm Hg (for diastolic K5) to the 
Dinamap diastolic pressure before Din- 
amap BP levels are directly compared 
with the NIH normative BP levels.’ 

Although auscultatory K4 levels are 
recommended for the diastolic BP in 
children,*® auscultatory diastolie K5 
values are more closely related to the 
Dinamap diastolic BP levels. Variations 
between the first measurement and 
subsequent readings are nonexistent or 
smaller with the auscultatory method 
than with the oscillometrie method. 
Awareness. of the first BP levels by the 
human observer might have contribut- 
ed to this finding. 
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Toxic Effects Associated With the 
Administration of Deferoxamine in the Premature 


Baboon With Hyaline Membrane Disease 


Robert A. deLemos, MD; Robert J. Roberts, MD; Jacqueline J. Coalson, PhD; 
James A. deLemos; Donald M. Null, Jr, MD; Dale R. Gerstmann, MD 


@ We hypothesized that administration 
of the Iron chelator deferoxamine would 
Inhibit Iron-catalyzed free radical genera- 
tlon and lessen the severity of oxygen- 
Induced pulmonary Injury. To evaluate Its 
efficacy and safety in premature infants, 
we administered deferoxamine by intrave- 
nous infusion to five premature baboons 
with hyaline membrane disease sup- 
ported with conventional ventilation and 
100% oxygen for 6 days. Seven animals 
served as controls. Deferoxamine treat- 
ment was Initiated at 10 mg/kg per hour 
but, after the precipitous death of the first 
animal, was progressively reduced to 1.25 
mg/kg per hour In the other animals. Four 
of five deferoxamine-treated baboons de- 
veloped cardiovascular collapse and all 
five died by 42 hours. Five of the seven 
control animals survived the 6-day experi- 
mental period. Since cardiovascular toxic 
effects have not previously been reported, 
these findings suggest unlque vulnerabil- 
ity of the immature cardiovascular system 
to iron chelation. 

(AJDC. 1990;144:915-919) 


()xvgen injury is thought to play a 

major role in the pathogenesis of 
bronchopulmonary dysplasia in human 
premature infants and experimental an- 
imals.™ On a cellular level, oxygen inju- 
ry is mediated via the formation of toxic 
oxygen-containing molecular species. 
These include superoxide anion, perox- 
ides, hydroxy] radicals, lipid peroxy and 
alkoxy radicals, toxic hydroxy alde- 
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hydes, and singlet oxygen. Consider- 
able data suggest that formation of the 
major toxic radicals responsible for oxi- 
dant-induced injury involve iron-cata- 
lyzed reaction.** Several investigators 


have hypothesized that “oxygen radical _ 


disease” is involved in the pathogenesis 
of several conditions in the human 
premature infant, including retinopa- 
thy of prematurity, necrotizing entero- 
colitis, and bronchopulmonary dyspla- 
sia.“ However, most of the exper- 
imental data are derived from studies in 
purified in vitro systems, and there are 
no direct data linking those to disease in 
premature infants.’ 

In studies in adult and newborn rats, 
Roberts” observed an aggravation of 
oxygen-induced pulmonary injury after 
administration of iron-dextran. Gutter- 
idge et al" reported that iron catalyzed 
formation of hydroxy] radicals and lipid 
peroxidation in vitro, Sullivan®*’ sug- 
gested that deferoxamine would in- 
crease both iron-binding and antioxi- 
dant capacity and thus might be 
efficacious in the prevention of retinop- 
athy of prematurity. 

Deferoxamine has been widely used 
in children and adults in the manage- 
ment of iron poisoning and hemosidero- 
sis, with few reports of toxic effects." 
This study was originally designed to 
administer deferoxamine and allopuri- 
nol as single drugs, and in combination, 
to premature baboons with hyaline 


- membrane disease to test the hypothe- 


sis that iron-dependent lipid peroxida- 
tion and/or free radical production via 
the xanthine-oxidase pathway are im- 
portant mechanisms in the pathogene- 
sis of oxygen-induced lung injury. The 


consistent occurrence of lethal comp- ` 


lications from deferoxamine in this 
premature nonhuman primate model 
caused us to terminate the deferoxa- 


mine portion of the study, and this find- 
ing forms the basis of this report. 


MATERIALS AND METHODS 


Twelve premature baboons were deliv- 
ered by elective hysterotomy at 80% gesta- 
tion (140+2 days). Gestational ages were 
determined by matings that were timed by 
observation of perineal sex skin changes and 
confirmed by ultrasound examination at in- 
tervals during the pregnancy. Before deliv- 
ery, each animal was assigned to a treatment, 
group (deferoxamine or control) by means of 
a system of random numbers. All animals 
were resuscitated with endotracheal intuba- 
tion (2.5-mm endotracheal tube), anesthe- 
tized with ketamine hydrochloride intramus- 
eularly and local infiltration of 1% lidocaine, 
and instrumented with a radial or brachial 
arterial catheter and a right atrial catheter. 
Catheter and endotracheal tube position 
were confirmed radiographically. ; 

Animals were ventilated with a time- 
cycled, pressure-limited infant ventilator 
(Bear Cub; Bournes Inc, Riverside, Calif) 
from the time of intubation. The Paco, was: _ 
maintained between 35 and 50 mm Hg by. . 
varying ventilator frequency (initial, 0.5 Hz; . 
maximum, 1 Hz) and tidal volume with the . 
inspiratory duration between 0.5 and 0.6 sec- 
ond. Based on previous experience, mean 
airway pressure was initially set at 12 to 18. 
em H,O. Inspiratory oxygen concentration 
(FIO,) was kept at 1.0 throughout the experi- 
ment. The goal was to keep the arterial-to- 
alveolar oxygen ratio (Pa/Ao, over 0.2. When - 
Pa/AO, fell below this level, mean airway 
pressure (P w) was increased by increments 
of 1 mm Hg. If ventilation was adequate, 
changes in P,, were accomplished by adjust- 
ment in positive end-expiratory pressure; if 
both ventilation and oxygenation were inad- 
equate, peak inspiratery pressure was in- 
creased. If Paco, was greater than 55 mm Hg 
at maximum frequency, or if Pa/Ao, was be- 
low 0.2 at P,,, greater than 15, the animals 
were placed on high-frequency oscillatory 
ventilation at 15 Hz and an inspiratory-to- 
expiratory ratio of 1:2 by means’ of a piston 
oscillator powered by a linear motor (model 
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3200; Gould Inc, Dayton, Ohio), The P ,,, was 
set initially at that used during conventional 
ventilation and adjusted incrementally to 
keep Pa/AO, in the desired range. Oscillatory 
amplitude was varied to keep PaCo, with- 
in protocol limits. After 42 hours, P was 
weaned as tolerated. When P „„ was less than 
18 mm Hg, the animals were placed back on 
conventional ventilation. 

Intravenous fluids were administered via 
the central venous catheter with the use of 
5% dextrose in water with 500 mg of calcium 
gluconate per 250 mL and 2 U of heparin 
sodium per milliliter, Fluid volume was initi- 
ated at 150 to 200 mL/kg per day and adjust- 
ed as needed to maintain adequate fluid bal- 
ance. After day 1, the animal was given 
intravenous fluids consisting of amino acids, 
glucose, and electrolytes as previously de- 
scribed,” Animals were maintained on a ra- 
diant warmer and managed with routine 
nursery techniques.” All were sedated with 
ketamine and diazepam (Valium) and given 
additional local anesthesia for any invasive 

` procedures. 

Blood pressure, heart rate, respiratory 
rate, rectal temperature, F10,, arterial blood 
gases, and ventilator pressures and settings 
were recorded hourly. Arterial gases were 
measured with a blood gas analyzer (AVL 
Scientific Corp, Roswell, Ga) calibrated 
within the anticipated range. The Pa/Ao, 
was calculated for each data set. An index of 
oxygenation was also calculated, correcting 
Pa/Ao, for P,,-' Portable chest roentgeno- 
grams were obtained immediately after re- 
suscitation, daily throughout the study pro- 
tocol, and otherwise as clinically indicated. 
Ventilator pressures were measured just 
proximal to the endotracheal tube with a 
pressure transducer (DR 45; Validyne, 
Northridge, Calif) with linear calibration to 
40 Hz. Those animals that survived to the 
end of the 6-day experimental period were 
killed electively with an overdose of 
barbiturates. 

Deferoxamine powder was reconstituted 
in sterile water, then diluted with normal 
saline and, beginning at the end of the instru- 
mentation period (2 to 3 hours), was adminis- 
‘tered as a constant infusion through a periph- 
eral intravenous line at 0.5 mL/h at doses 
ranging from 10 to 1.24 mg/kg per hour. The 
pH of the reconstituted solution varied be- 
tween 4.0 and 4.5, Control animals received 
an equal amount of normal saline. One animal 
(1U87) also received allopurinol, 50 mg/kg 
per day, because of assignment to the com- 
bined deferoxamine-allopurinol portion of 
the protocol. 

At autopsy, the lungs were flushed with 
isosmotic-isoncotic Hanks’ solution, inflated, 
and held at 20 cm H,O of transpulmonary 
pressure, and the inflated left lower lobe was 
removed and fixed in Carnoy’s fixative. The 
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Oxygenation Index 





*— Control Group Mean 
z—s 1087 
oo 4A87 


&-4 4E87 
x-a 4P87 


o-o 4787 


Time, h 


Fig 1.—Oxygenation index (Pa/Ao, x 10/P a) for each of the deferoxamine-treated animals over 
time. The mean for the control group is plotted independently. Note the precipitous fall in 
oxygenation in four of five deferoxamine-treated animals. 


, Table 1.— Deferoxamine Dose and Death Data 


Deferoxamine 
Dose, Dose, 


Animal/Sex mg'kg““h~ mg 





Deferoxamine Group 


1U87/F 10.0 107.1 
4P87/F 75 . 75.0 
4A87/M 5.0 . 63.0 
4E87M 5.0 . 123.0 
4T87/F 2.5* * 35.2 
Mean 


Control Group 


1087/F 
1Y87/F 
2Q87/M 
3U87/F 
3X87/M 
4D87/F ` 
3287/F 


Mean 





Cumulative 


` 144.0 


Time of 
Death, 
h Cause of Death 


32.5 Circulatory failure 

36.0 ` ; Circulatory failure 

25.0 Hyaline membrane disease 
42.0 Circulatory failure 

31.0 Circulatory failure 
33.6+6.1 


61.3 Air leak 
144.0 Killed 
144.0 Killed 
144.0 Killed 
Killed 
144.0 Killed 

65.9 Air leak 
121.04+39.2+ 


*Dose was 2.5 mg'kg-'h-' for 24 hours and 1.25 mgekg~'*h-' for 6 hours. 


tP<.001. 


heart was removed, grossly examined, and 
fixed in formaldehyde before histologic 
examination. 

A segment of the left upper lobe was 
weighed, dried, and then reweighed for de- 
termination of the wet-dry weight ratio and 
fraction of lung water. The entire right lung 
was weighed and its volume determined by 
displacement in water. The main stem bron- 
chus was cannulated and connected to the 
pressure-volume (P-V) apparatus, and a 
static P-V curve was performed.” 

For data analysis, the initial data were 


plotted independently, Subsequent hourly 


measurements and calculations were aver- 


aged over consecutive 3-hour intervals and 
plotted. All animals receiving deferoxamine 
(including the single animal that also re- 
ceived allopurinol) were plotted indepen- 
dently. Graphs for individual animals were 
plotted against mean values for the control 
group with F10, of 1.0. Intergroup differ- 
ences in maximum and minimum lung vol- 
umes (V „ax and V,), serum chemistry values, 
ete were compared by means of t tests. Spe- 
cific clinical end points (mortality, airleak, 
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etc) were analyzed between groups by means ak 3 : 5 
of Fishers Exact Test or the variable x? with Table 2.—-Physiologic Variables in the First 24 Hours* 


Yates’ correction for small numbers. 








RESULTS 0 12 





Clinical Course = Control Group 
l . Pau om HzO 13.9+0.9 15.541.6 15.1424 
All of the animals had clinicalandra- | paya o, 0.46+0.14 0.19 +0.04 0.25+0.06 
diologic evidence of hyaline membrane lo» cm H,O~1 0.33 + 0.02 0,120.02 0.17+0.05 
disease. ore were no ee = BP, mm Hg 35.6 +0.98 43.0+0.72 36.3+7.5 
tergroup differences at baseline in HR, beats/min 146.0419.4 _ 179.0+8.1 177.0+14.6 
Pa/Ao,, ventilator settings, or severity 
a x = Deferoxamine Group 
of lung disease as determined by chest P,,, om H,O 14.0+1.6 14.7426 13.6436 
roentgenograms. Five premature ba- PalA o, 0.40:+0.17 0.25+0.13 0.11+0.08t 
boons received deferoxamine; seven lop, om H,O 0.29 £0.11 0.180.411 0.08 + 0.05+ 
were assigned to the control group. BP, mm Hg 42.6+7.8 48.97.41 37.2214.4 
Control Group HR, beats/min 151.0+19.3 165.7+24.5 178.3+18.9 





#8 A *P_, indicates mean airway pressure; Pa/A o., arterial-alveolar oxygen ratio; lo, index of oxygenation; 
The clinical course of the control ani- Bp, blood pressure; and HR, heart rate. ? ? 


mals with an FIo, of 1.0 was similar to tSignificant with respect to control, P<.05. 
that described previously in this model.‘ 
The Pa/Ao, and index of oxygenation 
fell during the first 6 hours, then stabi- 
lized and remained unchanged through 
42 hours (Fig 1). High-frequency oscil- 
latory ventilation was initiated between 
6 and 18 hours in six of seven premature 
animals, because of inability to maintain 
blood gas values within protocol limits 
(five animals) and/or to treat associated 
pulmonary interstitial emphysema (two 
animals), Recovery began after 42 
hours and was characterized by an in- 
crease in Pa/Ao, and index of oxygen- 
ation and a decrease in P,,. Two animals 
died (at 61.3 and 65.9 hours) of the com- 
plications of air leak (Table 1). A third 
animal developed pulmonary intersti- 
tial emphysema and survived after 4 
days of high-frequency oscillatory ven- 
tilation. 


e—« Control Group Mean 
e—« 1U87 
o=o 4A87 
&-& 4£87 
«#~4 4P87 


Blood pH 


Deferoxamine-Treated Group 


After observing the unusual precipi- 
tous death of the first animal treated 
with deferoxamine, we reduced the 
dose in subsequent animals from 10 to 
2.5 mg/kg per hour (Table 1). Through 
12 hours, the overall course of the defer- 
oxamine group was similar to that of 
controls (Table 2; Figs 1 and 2). At vari- 
ous intervals after that time, the condi- 
tions of four of five deferoxamine-treat- 
ed animals suddenly deteriorated, with 
a rapid fall in Pa/Ao, and index of oxy- 
genation and a significant increase in 
heart rate. Three of these also had a 
significant fall in blood pressure. The Time, h 


fourth had an elevated mean central Fig 2.—Blood pH and mean arterial blood pressure for each of the deferoxamine animals over 
blood pressure, but cardiac output time plotted against the mean for the control group. 


Blood Pressure, mm Hg 
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Table 3.—Lung Water and Lung Mechanics* 


Fraction 


Vos Hysteresis Area, 


cc/g cm H,O - cc/g 








0.843 + 0.009 
0.730 + 1.02 


Deferoxamine 
Controlt 


3.11.2 
3.11.0 


2.0+1.2 
1.4411 


"1.8+5.9 
20.0+ 16.2 





*V asx Indicates maximum lung volume; V,, minimum lung volume. 


tCompared with historical controls. 


measured by echo Doppler was only 
62 mL/kg per minute (normal, 150 to 
200 mL/kg per minute). Review of the 
stored electrocardiographic data (single 
lead) showed none of the animals to have 
demonstrable cardiac arrythmias. The 
final deferoxamine-treated animal had 
extremely severe pulmonary disease 
from the onset and, despite a P,, greater 
than 17 mm Hg, never achieved oxygen- 
ation or ventilation within protocol 
guidelines. This animal did manifest a 
progressive increase in heart rate and 
fall in blood pressure before dying at 24 
hours of age. 

High-frequency oscillatory ventila- 
tion was instituted between 6 and 30 
hours in four of five premature baboons 
in the deferoxamine-treatment group 
because of inability to maintain ade- 
quate oxygenation or ventilation. In 
only one case (1U87) did this more ag- 
gressive respiratory support result in 
any demonstrable improvement. Blood 
cultures obtained from three of five ani- 
mals at the time of clinical deterioration 
had no growth. 

Five of seven control and zero of five 
deferoxamine-treated animals survived 
the entire 6-day experimental period. 


The intergroup differences in survival — 


and the duration of survival were statis- 
tically significant (Table 1). 


Biochemical and Hematologic Data 


There were no significant intergroup 
differences in serum concentrations of 
sodium, potassium, or calcium and no 
differences in hematocrit at 0, 12, 24, 
and 36 hours of age. At baseline, levels 
of serum iron were similar between 
groups, with a mean value (all ahimals) 
of 35 900 + 6600 pmol/L. Serum iron lev- 
el fell to 5200 and 3900 mol/L at 24 and 
26 hours in the two deferoxamine-treat- 
ed animals (4P87 and 4T87) in which a 
post-drug infusion sample could be ob- 
tained. There was no consistent de- 
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crease in serum iron level over time in 
the control animals. 


Lung Water and Mechanics 


Since, in this model, dramatic 


- changes in lung mechanics occur concur- 


rent with the recovery period from hya- 
line membrane disease,” no meaningful 
comparison could be drawn between 
lung water and lung mechanics of the 
deferoxamine-treated animals (mean 
survival, 33.6 hours) and the controls 
given an FIO, of 1.0 ‘survival, 121.0 
hours). To gain some insight into possi- 
ble deferoxamine-relazed changes in 
lung mechanics, we compared results 
from the deferoxamine group with 


_ those from previously Cescribed prema- 


ture baboons with hyaline membrane 
disease killed at about the same time.” 
Although there was a trend toward in- 


creased lung water in the deferoxa- _ 


mine-treated animals (P=.06), there 
were no statistically significant inter- 
group differences in V Vo hysteresis 
area, or fraction of lung water (Table 3). 


Pathologic Findings 


Lungs from all of the deferoxamine 
animals showed classic hyaline mem- 
brane disease with diffuse saccular atel- 
ectasis, overdistended airways, and de- 
position of hyaline membranes along 
respiratory bronchiclar and saccular 
walls. These findings were not different 
from those observed in animals with hy- 
aline membrane disease in other proto- 
cols in which elective killing was done at 
similar time points. 

Three of the control animals (includ- 
ing the two early deaths) had evidence 
of interstitial pulmonary emphysema 
with accompanying hemorrhage and 
edema. Lungs from the remaining four 
animals (all of which survived the 6-day 
experimental period) showed patholog- 
ic features consisting of sites of microa- 
telectasis, foeal edema (slight), and only 


a rare hyaline membrane. There wa: 
minimal saccular wall thickening, wit] 
some of the apparent thickening bein; 
due to microatelectasis. Scarce num 
bers of alveolar macrophages were pre 
sent, and polymorphonuclear leuko 
cytes were not evident within the site: 
oi focal edema. The lesions in these ani 
mals were consistent with a very mik 
and focal diffuse alveolar damage re 
sponse. There was no gross or histologi 
evidence of cardiac abnormalities in any 
cf the animals in either group. Ther: 
was no gross or microscopic evidence o 
infection or of adrenal or central ner 
vous system hemorrhage. 


COMMENT 


Within 42 hours of the onset of treat 
ment, the administration of deferoxa 
mine by continuous intravenous infu 
sion to premature baboons (140 days 
gestation) with hyaline membrane dis 
ease resulted in sudden cardiovasculai 
collapse, leading to cardiopulmonary 
failure and death. This sequence o 
events was not seen in comparably 
treated controls, was not associatec 
with clinical or morphologic evidence o 
infection, and has not occurred in pre 
vious experience with this anima 
model, ‘5 

Despite extensive experience witl 
deferoxamine in older children anc 
adults, there are few available data or 
its toxic effects”” in neonates, particu: 
larly, and no reports of major adverse 
cardiovascular effects. There are, how: 
ever, a number of circumstances it 
which drugs known to be safe in maturt 
subjects had disastrous results wher 
administered to immature newborns.”” 

In the term infant, the transition fror 
the intrauterine to the extrauterine en. 
vironment is associated with dramati 
circulatory changes, which include in: 


-ereases in heart rate, cardiac output 


and arterial blood pressure.”” Ove) 
time there is structural remodeling o: 
the heart, with an increase in left ven- 
tricular mass.” These “adaptive” pro- 
cesses are thought to occur under the 
influence of cortisol, thyroxine, and/oi 
catecholamines*” and to have their on: 
set late in gestation, presumably to pre 
pare the fetus for extrauterine adapta 
tion. Based on these observations, it i: 
reasonable to presume that elective de 
livery of the immature fetus might re 
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sult in delayed or altered cardiovascular 
adaptation compared with that which 
occurs after delivery of the mature fe- 
tus. The fetal myocardium contains 
more water and has less contractile 
mass” and sympathetic innervation” 
than the mature myocardium. From a 
functional standpoint, the ventricles 
and pericardium of the immature pre- 
mature newborn would be expected to 
be less distensible,” have less force per 
unit of wall section,” and have a de- 
creased reserve to volume loading.” Be- 
fore functional adaptation of the imma- 
ture heart, any additive factor serving 
to decrease myocardial performance 
might be expected to have disastrous 
physiologic consequences. 

It has been shown that, after delivery 
by elective hysterotomy, the premature 
baboon (140 days’ gestation) has de- 
creased cardiovascular function and 
minimal reserve” (F. Taylor, MD, and 
W. R. Morrow, MD, unpublished data, 
1989). The response to exogenous cate- 
cholamines also appears to be dimin- 
ished (F. Taylor, MD, and W. R. Mor- 
row, MD, unpublished data, 1989). 
During a 72-hour period, cardiovascular 
performance improves dramatically in 
surviving animals.” The toxic effects 
of deferoxamine occurred during this 
period of marginal cardiovascular func- 
tion. 

Based on the clinical presentation, 
timing, and developmental setting in 
which these changes occurred, we spec- 
ulate that while this effect may have 
been related in part to the chelation of 
iron and other trace minerals, it was 
likely also related to the metabolic vul- 
nerability of the immature cardiovascu- 
lar system. Support for this hypothesis 
comes from the absence of reported car- 
diovascular toxic effects in older sub- 
jects and in vitro evidence suggesting 
that deferoxamine has no adverse effect 
on cultured myocardial cells.” 

Serum iron level was extremely low 
in the two animals that survived to the 
second sampling point. Reports of de- 
feroxamine-induced neurotoxic effects 
have prompted speculation that defer- 
oxamine itself might induce toxic effects 
as a result of interference with critical 
iron-dependent enzyme activity.” Al- 
ternatively, since deferoxamine can 
chelate metals other than iron, all of the 
transition metal-dependent proteins 
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might be vulnerable. The observation 
that younger patients with low ferritin 
levels tended to be more likely to devel- 
op deferoxamine-induced neurotoxic ef- 
fects led Freedman et al” to speculate 
that unchelated deferoxamine may ac- 
cumulate in tissue. Thus, the potential 
for deferoxamine toxic effects might be 
substantially greater in the immature 
neonate because the amount of iron 
available for chelation is disproportion- 
ately low for the doses of deferoxamine 
used. This could accentuate the possibil- 
ity of toxic effects by lessening the func- 
tional capability of iron-dependent en- 
zymatic processes. 

Although additional data will be 
needed to define the precise nature of 
this deferoxamine toxic effect, these ob- 
servations raise important questions 
about the safety of iron chelation thera- 
py in the management or prevention of 
iron-catalyzed free radical illness in neo- 
nates.””*” They reemphasize the need 
to test therapies proposed for use in 
immature infants in a relevant animal 
model before human use. 
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Invasive Disease due to Multiply Resistant Streptococcus 
pneumoniae in a Houston, Tex, Day-care Center 


Alan M. Rauch, MD; Miguel O’Ryan, MD; Rory Van, MS; Larry K. Pickering, MD 


© Two toddlers who attended the same 
day-care center were hospitalized hours 
apart with sepsis and meningitis due to a 
multiply resistant Streptococcus pneu- 
moniae. We determined the prevalence of 
multiply resistant S pneumoniae respira- 
tory carriage and disease in infants, tod- 
diers, and staff in the day-care center and 
in household contacts. The nasophar- 
ynges of 82 (96%) of 85 day-care center 
children, 26 (90%) of 29 day-care center 
staff, and 28 (90%) of 31 family members 
were cultured. Streptococcus pneumon- 
iae grew from 29 (35%) of the 82 cultured 
day-care center children. Ten (34%) of the 
S pneumoniae isolates were resistant to 
sulfamethoxazole-trimethoprim, oxacil- 
lin, and tetracycline and were relatively 
resistant to penicillin (minimum inhibitory 
concentration, 0.5 mg/L). All were sero- 
type 14 and had the same antibiotic resis- 
tance pattern. Treatment of 97% of the 
day-care center children and staff with ri- 
fampin (10 mg/kg twice daily for 2 days) 
resulted in 70% reduction in positive na- 
sopharyngeal cultures for S pneumoniae. 
No additional disease due to multiply re- 
sistant S pneumoniae was identified in the 
day-care center during a 9-month follow- 
up period. This report documents that an 
outbreak of multiply resistant invasive S 
pneumoniae occurred in a day-care center 
setting; that nasopharyngeal colonization 
of exposed children was common; and 
that rifampin treatment of 2 days only par- 
tially eradicated the organism from colo- 
nized individuals. 

(AJDC. 1990;144:923-927) 


n 1967, Hansman and Bullen’ re- 
ported the first human isolate of a 
Streptococcus pneumoniae strain with 
reduced susceptibility to penicillin. 
Since then, resistance of S pnewmoniae 
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to penicillin as well as to other antimi- 
crobial agents has been reported in dif- 
ferent parts of the world,” with penicil- 
lin-resistant or relatively penicillin- 
resistant organisms accounting for 0% 
to 60% of all S pneumoniae isolates from 
various body sites, including blood, spi- 
nal fluid, and upper and lower respira- 
tory tracts. Culture-positive rates of 
51% have been reported from hospital- 
ized children in Barcelona, Spain,’ and 
62% from hospitalized children in South 
Africa.’ 

Recent data suggest a parallel trend 
in the United States, with increasing 
resistance by S pnewmoniae to penicil- 
lin and other antibiotics to which these 
organisms had been previously suscep- 
tible. 

In North America, isolation rates for 
these organisms have been reported to 
range from 1% to 15% in selected popu- 
lations.” Community- and hospital- 
based data regarding carriage of resis- 
tant pneumococci in children in the 
United States are limited.”” Day-care 
center surveys in the United States 
have documented nasopharyngeal car- 
riage rates ranging from 0% to 27%.™” 
One of these surveys was associated 
with one child who had invasive disease 
due to a S pneumoniae that was resis- 
tant to penicillin and chloramphenicol.” 
To our knowledge, outbreaks of inva- 
sive pediatric disease due to penicillin- 
resistant or relatively penicillin-resis- 
tant S pneumoniae have not been 
reported in the United States. 

We report an outbreak of invasive 
disease in two pediatric patients due to 
an S pneumoniae having reduced sus- 
ceptibility to penicillin and other antimi- 
crobial agents. Since both of these chil- 
dren with invasive disease attended the 
same day-care center, we conducted a 
study to determine the respiratory car- 
riage rate of resistant S pneumoniae in 
day-care center and household contacts 


of the two index cases and in household 
contacts of those day-care center at- 
tendees who proved to be carriers of the 
organism. Furthermore, we evaluated 
the effect of rifampin on nasopharyn- 
geal carriage and invasive disease due 
to this organism. 


SUBJECTS AND METHODS 
Population Studied 


During July 1988, two children, aged 12 
and 14 months, were hospitalized within 24 
hours of one another in our pediatric ward. 
One of the children had sepsis and the other 
had sepsis and meningitis due to a relatively 
penicillin-resistant S pnewmoniae isolate, 
which had reduced susceptibility to multiple 
antimicrobial agents to which pneumococci 
are usually susceptible. Both children with 
invasive disease due to the multiply resistant 
S pneumoniae attended the infant/toddler 
room of the same day-care center. This day- 
care center housed children in four rooms. 
Children in the day-care center were as- 
signed to different rooms on the basis of age. 
Common space and staff were shared by day- 
care center attendees in three of the four 
rooms: the infant room, the infant/toddler 
room, and the toddler room. The fourth room 
functioned separately with regard to space 
and staff. 

Within 1 week of hospitalization of the two 
index cases, we identified all day-care center 
children and staff members who attended the 
same rooms or who shared facilities in the 
day-care center where they may have had 
contact with the index cases during the pre- 
vious month. After informed consent was 
obtained from each parent or guardian of day 
care center attendees and from each day-care 
center staff member, in accordance with the 
guidelines of the Committee for the Protec- 
tion of Human Subjects of the University of 
Texas Health Science Center at Houston, we 
performed nasopharyngeal cultures on each 
of these identified individuals. Day-care cen- 
ter records were reviewed for each child in 
this study to obtain demographic information 
and history of attendance, illnesses, and 
medication usage during the previous 
month. Household contacts of any identified 
carriers of resistant S pnewmoniae subse- 
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quently had nasopharyngeal cultures per- 
formed as described below. 


Laboratory Studies 


The nasopharynx of each day-care center 
or household contact was swabbed with the 
use of sterile aluminum fiber-tipped swabs 
(Fisher Scientific, Pittsburgh, Pa). Naso- 
pharyngeal swabs were then immediately 
streaked on blood agar plates (trypticase-soy 
agar with 5% sheep blood; Scott Laborato- 
ries, Fiskeville, RI). Sterile disposable in- 
oculating loops (Baxter Scientific Products, 
McGraw Park, Ill) were then used to streak 
the plates. An optochin (P) dise (BBL Micro- 
biology Systems, Cockeysville, Md) was ap- 
plied to the plate. The inoculated culture 
plates were then transported from the center 
to our laboratories in candle jars and incubat- 
ed at 35 to 37°C for 18 to 24 hours. 

Four a-hemolytic colonies from each opto- 
chin-susceptible strain were replated to con- 
firm optochin inhibition with pure cultures. 
Those strains with a zone of inhibition of 14 
mm or greater were considered to be S pneu- 
moniae. Five colonies of each S pneumoniae 
strain were selected and transferred to tryp- 
ticase soy broth (Difco Laboratories, De- 
troit, Mich) and incubated at 35 to 37°C for 3 
to 4 hours to achieve a turbidity equivalent of 
a 0.5 McFarland standard (10° colony-form- 
ing units per milliliter) for subsequent antibi- 
otic susceptibility testing. Broth cultures 
were then plated on Mueller-Hinton agar 
plates containing 5% sheep blood (Scott Lab- 
oratories) to screen for resistance to antimi- 
crobial agents by disk diffusion method. ”” A 
standard 1-g oxacillin disk (BBL Microbiol- 
ogy Systems) was placed on each plate, and 
inhibition zones were measured after 18 to 24 
hours of incubation at 35 to 37°C. Oxacillin 
disk susceptibility testing is the standard 
laboratory procedure used in screening for 
penicillin susceptibility. ”” All S pnewmon- 
iae having oxacillin disk inhibition zones of 
less than 19 mm were tested for susceptibil- 
ity to penicillin and other antimicrobial 
agents by broth microdilution minimum in- 
hibitory concentration (MIC) method.” 
These strains were also sent to the Centers 
for Disease Control, Atlanta, Ga, for confir- 
matory MIC testing and serotyping. Each of 
these isolates was also evaluated for B-lacta- 
mase production by the rapid acidometric 
test.” Penicillin-resistant organisms were 
defined as those having an MIC of 1.0 mg/L 
or greater, and relatively penicillin-resistant 
organisms were defined as having an MIC 
greater than 0.1 mg/L and less than or equal 
to 1.0 mg/L. 


RESULTS 
Population Studied 


We identified 114 day-care center 
contacts, which included 85 children and 
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Day-care center children 
Day-care center staff 
Household contacts 
Total No. of Contacts 


Individuals With 
S pneumoniae 
(%) 


7/35 (20) 
22/47 (47) 
0/26 (0) 
29/108 (27) 


Day-care 
Population 


Infants 
Toddlers 
Staff 
Total 





29 staff (Table 1), who were potentially 
exposed to the index cases during the 
previous month. Of the 85 day-care cen- 
ter children identified, 82 (96%) had 
nasopharyngeal cultures performed. 
Nasopharyngeal cultures were also per- 
formed on 26 (90%) of staff members. 
Those day-care center attendees not 
cultured were either absent from the 
day-care center or refused to have cul- 
tures obtained. Thirty-one household 
contacts who were associated either 
with the index cases or with other day- 
care center attendees who were carri- 
ers of multiply resistant S pneumoniae 
were identified (Table 1). Of these 31 
contacts, 28 (90%) had nasopharyngeal 
cultures performed. 

Data from day-care center records, 
available for 69 children, indicated that 
22 (82%) of the 69 children had received 
antibiotics during the month preceding 
our obtaining nasopharyngeal cultures. 
Carriage rates of multiply resistant S 
pneumoniae did not differ significantly 
between the children who did and those 
who did not receive antibiotics. Multi- 
ply resistant S pnewmoniae were isolat- 
ed from 3 (14%) of 22 children in the 
antibiotic group and 7 (15%) of 47 chil- 
dren in the group who did not receive 
antibiotics. The most frequently re- 
ported antibiotics used were cefaclor 
(8 children), amoxicillin (7 children), 
and erythromycin-sulfisoxazole (4 chil- 
dren). 


Individuals With 
Multiply Resistant 
S pneumoniae 
(%) 


Individ 
Susceptible 
S pneumoniae 
(%) 


6/35 (17) 
13/47 (28) 
0/26 (0) 
19/108 (18) 


1/35 (3) 
9/47 (19) 
0/26 (0) 
10/108 (9) 


Laboratory Studies 

Nasopharyngeal carriage rates of 
both penicillin-susceptible and resistant 
S pneumoniae are summarized in Table 
2. Of the 35 infants who had nasopha- 
ryngeal cultures performed, 6 cultures 
(17%) were positive for susceptible S 
pneumoniae, while only 1 (3%) was cul- 
ture positive for multiply resistant S 
pneumoniae. Of 47 toddlers who were 
cultured, 13 (28%) had penicillin-sus- 
ceptible S pnewmoniae isolated and 9 
(19%) had multiply resistant S pneu- 
moniae isolated. Overall, 29 (85%) of 82 
day-care center children had positive 
nasopharyngeal cultures for S pneu- 
moniae. None was taking antimicrobial 
agents at the time cultures were ob- 
tained. Thirty-four percent of the total 
S pneumoniae isolates in day-care cen- 
ter attendees were multiply resistant. 

None of the 26 staff members had S 
pneumoniae isolated by nasopharyn- 
geal culture. Nasopharyngeal culture 
was positive for multiply resistant S 
pneumoniae in only one household con- 
tact, the mother of a toddler who carried 
the organism. Neither of the two index 
cases carried S pnewmoniae at the time 
of the day-care center survey. 

The MICs of the multiply resistant S 
pneumoniae isolates in the index and 
contact cases all had the same pattern of 
antimicrobial susceptibility (Table 3). 
Resistance to oxacillin, sulfamethoxa- 
zole-trimethoprim, and tetracycline and 
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Susceptible 
Chloramphenicol 
Rifampin 
Vancomycin 
Erythromycin 
Cephaiothin 
Cefaclor 
Clindamycin 
Ceftriaxone 
Cefuroxime 

Relatively resistant 
Penicillin 
Ampicillin 

Resistant 
Oxacillin 
Sulfamethoxazole- 

trimethoprim 
Tetracycline 


0.12-0.25 
2.0-4.0 


76.0/4.0 
>16.0 





*MIC indicates minimum inhibitory concentra- 


relative resistance to penicillin and am- 
picillin were documented. Organisms 
isolated were susceptible to chloram- 
phenicol, rifampin, vancomycin, eryth- 
romycin, cephalothin, cefaclor, cefurox- 
ine, ceftriaxone, and clindamycin. 

The multiply resistant S pneumoniae 
isolates from the blood of the two index 
cases, from nasopharyngeal cultures of 
10 additional day-care center attendees, 
and from one household contact were all 
serotype 14. 


Treatment Intervention 


After determining the prevalence of 
multiply resistant S pneumoniae in this 
day-care center population, a four-dose 
course of oral rifampin, 10 mg/kg per 
dose twice daily for 2 days, was adminis- 
tered to all day-care center attendees 
and staff in an attempt to eradicate and 
prevent further spread of the resistant 
organism. Household contacts of day- 
care center attendees who had positive 
nasopharyngeal cultures for resistant S 
pneumoniae were also treated with the 
2-day course of rifampin. 

The 2-day course of rifampin was ad- 
ministered to 97% of the day-care center 
children and staff and to all household 
contacts of children who were infected 
with or carried multiply resistant S 
pneumoniae. One child treated with ri- 
fampin developed a maculopapular rash 
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that covered sun-exposed body surfaces 
and persisted for 2 days. Apart from 
this photosensitive rash, no side effects 
of rifampin therapy were noted. 

Nasopharyngeal cultures were re- 
peated 1 week later to determine the 
effect of rifampin treatment. Ninety- 
four percent of day-care center children 
and staff and 77% of household contacts 
underwent culture again 1 week after 
treatment. Seven of the 10 children 
from whom multiply resistant S pneu- 
moniae originally grew from their naso- 
pharyngeal cultures had negative naso- 
pharyngeal cultures after treatment, 
representing a 70% reduction in naso- 
pharyngeal carriage rate after the 2-day 
course of rifampin. Four additional car- 
riers, 3 day-care center children and one 
household contact, were identified by 
follow-up nasopharyngeal cultures. 
None of the posttreatment pneumococ- 
cal isolates were found to be resistant to 
rifampin. 

The population in this study was mon- 
itored for invasive disease due to S 
pneumoniae for 9 months after rifampin 
treatment. No new cases of invasive dis- 
ease due to multiply resistant S pneu- 
moniae were identified during this sur- 
veillance period. 


COMMENT 


To our knowledge, this is the first 
report in the United States of a day-care 
center in which more than one case of 
invasive disease occurred due to S pneu- 
moniae having reduced susceptibility to 
multiple antibiotics. The 12% nasopha- 
ryngeal carriage rate of multiply resis- 
tant serotype 14 S pneumoniae in day 
care center children suggests a high 
rate of transmission in this population. 
The low carriage rate of multiply resis- 
tant S pnewmoniae in day care center 
staff and household contacts suggests 
that these adults are less susceptible or 
had a lower rate of exposure to S pneu- 
moniae than the day-care center chil- 
dren. Further studies in day-care cen- 
ter and other nonhospital settings in the 
United States are needed to determine 
rates of nasopharyngeal carriage and 
invasive disease due to S pnewmoniae 
having reduced susceptibility to antimi- 
crobial agents. Unlike previous studies 
where carriage of multiply resistant 
pneumococci was significantly greater 
in populations recently having received 


antibiotics," we found no increased 


association in our study between day- 
care center attendees having recently 
taken antibiotics and rate of respiratory 
colonization with multiply resistant 
pneumococci. 

The clinical significance of intermedi- 
ate susceptibility by pneumococci to 
antimicrobial agents remains somewhat 
unclear. Failures of patients to respond 
to appropriate doses of antibiotics have 
been reported in patients infected with 
S pneumoniae having relative resis- 
tance to various antimicrobial agents, 
especially in patients who have had 
meningitis.””* Although there have 
been no adequate systematic studies 
comparing the clinical consequences of 
infections with relatively resistant 
pneumococci to infections with suscepti- 
ble pneumococci, data from several of 
these reports suggest that intermediate 
antimicrobial resistance may be associ- 
ated with more frequent treatment fail- 
ures and with increased morbidity and 
mortality. One of our two patients pre- 
sented with bacteremia and cerebrospi- 
nal fluid pleocytosis 3 days after a 
10-day course of sulfamethoxazole-tri- 
methoprim for otitis media. Both this 
patient and our other patient, who pre- 
sented with bacteremia alone, respond- 
ed rapidly to treatment with chloram- 
phenicol. In 1976, in Houston, a patient 
had meningitis due to a relatively peni- 
cillin-resistant pneumococcus, and, af- 
ter failing to respond to appropriate 
doses of intravenous penicillin, he rap- 
idly responded to treatment with chlor- 
amphenicol.” More recently, a survey of 
a children’s hospital in Houston re- 
vealed that 1% of 493 clinical isolates of 
S pneumoniae had reduced susceptibil- 
ity to penicillin,” including one resistant 
(MIC, 2.0 mg/L) isolate. This contrasts 
with the 12% carriage rate of relatively 
penicillin-resistant pneumococci found 
in day care center children in our study. 

A recent survey from Quebec, Cana- 
da, showed serotype 14 pneumococcus 
to be the most frequent isolate causing 
invasive disease in their pediatric popu- 
lation.” Various surveys in the United 
States have shown serotype 14 to be the 
most commonly isolated pneumococcal 
serotype having reduced susceptibility 
to penicillin.” Similarly, in a hospital 
laboratory-based survey of resistant 
pneumococci in Houston, serotype 14 
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was the most frequently isolated resis- 
tant pneumococcal serotype.” 

Optimal methods for isolation of res- 
piratory pneumococci are not well es- 
tablished. The 35% carriage rate of S 
pneumoniae in this study is higher than 
that reported in most previous studies. 
Prompt on-site streaking of culture 
plates by a skilled microbiologist may 
have been a significant factor in the high 
isolation rate in this study. It is unclear, 
however, whether modifications in the 
culture methods used in our study 
would have resulted in identification of 
additional subjects having respiratory 
colonization with pneumococci. 

Previous experience with rifampin 
singly or in combination with other anti- 
microbial agents to eliminate respira- 
tory carriage of antibiotic-resistant 
pneumococci has been successful in 
some studies.“ In our study, the 2-day 
course of rifampin reduced multiply re- 
sistant S pnewmoniae carriage by 70% 
but did not prevent new acquisition of 
this organism by three children and one 
family member. Further evaluation of 
the potential benefits of rifampin pro- 
phylaxis in future multiply resistant S 
pneumoniae outbreaks is needed. It is 
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However, emergence of pneumococcal 
resistance to rifampin after its use in 
eliminating respiratory carriage has 
been reported in other studies.*"""*“ Op- 
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ganisms must await future studies. 

In light of the increasing frequency 
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Cystic Fibrosis: A Guide for the Patient and Family, edited by David 
Orenstein, 239 pp, $17.95, New York, NY, Raven Press, 1989. 


The first of its kind, this patient-family-oriented book is 
edited and largely written by David Orenstein, MD, with 
input from several other health professionals. Dr Orenstein 
has extensive experience with cystic fibrosis (CF) as a care 
giver and CF center director and is a recognized expert on 
exercise and CF. 

The book walks the patient or parent through the maze 
of state-of-the-art care for the patient with CF. Initially, 
there is a clear, upbeat presentation of the manifestations 
and meaning of this complex disease. Genetics, meaningful 
clinical statistics, vocabulary (emphasis on understanding 
medical jargon), daily life, complications, and longevity are 
all clearly reviewed. 

The reader is encouraged to be active, to seek to fulfill 
his or her own potential, and to lead a full life. Resources, 
costs, research, and hopes for a cure are well detailed. 
Seminal advances in 1989 with respect to identification of 
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the major gene for CF, the deletion as well as identification 
of the gene product, and the CF transmembrane potential 
regulator are not discussed because the book was released 
a few months before these triumphs. 

It is very difficult to establish universal agreement 
regarding the care and issues involved in such a complex 
disease, even among CF physicians. The majority of 
material presented with respect to pulmonary care, nutri- 
tion, health maintenance, and social impact of this common 
disease would be accepted by most CF specialists today. 
Furthermore, I asked several patients for their impressions 
of Cystic Fibrosis, and it was very well received. I recom- 
mend it enthusiastically. 

Karen S. McCoy, MD 
Section of Pulmonary Medicine 
Children’s Hospital Inc 

700 Children’s Dr 

Columbus, OH 43205 
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How Bicycle-Related Injuries Change 
Bicycling Practices in Children 


Don K. Nakayama, MD; Karen B. Pasieka; Mary J. Gardner, RN 


è Bicycle crashes are a major cause of 
injuries in childhood. The goal of this 
study was to determine the effects of bicy- 
cle-related injuries on the subsequent bi- 
cycle-riding behavior and safety practices 
of the child and other family members. 
Successful telephone contact was made 
with the parents of 82 of 230 children (age 
at time of injury, 4 to 15 years; median, 9 
years; 57 boys and 25 girls) admitted to 
the hospital with bicycle-related injuries 
from 1983 to 1986. Parents were inter- 
viewed by telephone 4 months to 6 years 
after injury (median, 1 year 9 months). 
Head injuries predominated (64.6%). Al- 
most all children continued to ride a bicy- 
cle after hospitalization (80 [97.6%]). Few 
wore a bicycle helmet either before (6 
[7.3%]) or at the time of injury (3 [3.7%]). 
More began wearing helmets after hospi- 
tal discharge (20 [24.4%]), but three 
fourths of the children still rode their bicy- 
cles without protective head wear. Helmet 
wearing also increased among bicycle- 
riding siblings after the index hospitaliza- 
tion (3 [7.0%] of 43 vs 7 [16.3%]) but the 
difference was not significant. Parents 
commonly imposed restrictions on bicy- 
cle riding before hospitalization (78.0%) 
and after hospital discharge (82.9%). 
Twenty-six families (31.7%) reported more 
stringent rules after injury. Only 17 chil- 
dren (20.7%) participated in formal bicycle 
safety programs before the injury; only 5 
(6.1%) more went through such a program 
after hospital discharge. Alone, an injury 
seems to have limited effect on the adop- 
tion of safe bicycling practices among 
children. The hospitalization of injured 
children provides opportunities for safety 
education to foster safe bicycling and to 
prevent injuries of all causes. 

(AJDC. 1990;144:928-929) 
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icycle-related injuries are a major 

cause of morbidity and mortality in 
childhood. In the United States, more 
than 500000 emergency department 
visits annually involve injuries caused 
by bicycle crashes, of which more than 
half occurred in the 5- to 14-year-old age 
group.’ Almost two thirds of the 900 
annual deaths in the United States due 
to bicycle-related crashes are in the 
childhood age groups.” Because many 
victims are school-aged children and 
head injuries predominate as a cause of 
major morbidity and death,** preven- 
tion strategies have emphasized educa- 
tional programs and the use of bicycle 
helmets.” 

However, few children wear helmets’ 
and many engage in unsafe bicycling 
habits. When a child suffers an injury 
severe enough to require hospitaliza- 
tion, do bicycling practices change? 
Does the child begin to wear a helmet 
while riding, adopt safe bicycling prac- 
tices, or stop riding altogether? Does an 
injury in one child in a family affect bicy- 
cle-riding practices in other siblings? 
What do parents do to prevent recur- 
rence of injury in their family? To an- 
swer these questions, we undertook a 
review of cases of children admitted to 
the Children’s Hospital of Pittsburgh 
(Pa) with bicycle-related injuries. 


PATIENTS, MATERIALS, 
AND METHODS 


We reviewed the hospital records of all 
children injured while riding on a bicycle 
(International Classification of Diseases, 
Ninth Revision, Clinical Modification, 
E828, pedal cycle crash) admitted to the Chil- 
dren’s Hospital of Pittsburgh from January 
1, 1979, through December 31, 1986. This 
corresponded with a period prior to the insti- 
tution of a program of injury prevention edu- 
cation at the hospital. Neither children nor 
parents received information regarding the 
use of bicycle helmets. Attempts were made 
to contact all families by telephone. The fam- 
ilies of the children most recently discharged 
from the hospital were contacted first, fol- 


lowed by those with children with succes- 
sively earlier dates of hospital discharge, un- 
til the rate of successful contacts fell to less 
than one in five. More involved techniques of 
location of families, such as the use of reverse 
telephone directories, contacting next-door 
neighbors, etc, were not used. 

A telephone interview was conducted with 
a parent of the child previously injured. The 
interview included questions regarding the 
child’s bicycling practices before and at the 
time of injury, and how these changed after 
hospitalization: helmet use, participation in 
community bicycle safety programs (such as 
those conducted by local American automo- 
bile associations, police departments, and 
other civic groups), and restrictions on bicy- 
cle riding imposed by parents. Similar ques- 
tions were asked of siblings, if present. A x? 
analysis with Yates’ correction and Fisher's 
Exact Test tested changes in frequency be- 
fore and after hospitalization. A P<.05 was 
considered significant. The hospital institu- 
tional review board for research involving 
human subjects approved this study. 


RESULTS 


From 1983 through 1986, 230 children 
were admitted to the Children’s Hospi- 
tal of Pittsburgh with bicycle-related 
injuries. Age at time of injury ranged 
from 2 to 15 years (median, 9 years); 
there were 144 boys (62.6%) and 86 girls 
(87.4%). Head injuries predominated, 
found in 160 (69.6%) of children admit- 
ted to the hospital with bicycle-related 
injuries; this was followed by extremity 
fractures (75 [82.6%]), chest and ab- 
dominal injuries (20 [8.7%]), and neck 
and spine injuries (12 [5.2%)). 

Eighty - two (35.6%) interviews 
were completed successfully (Table) 4 
months to 6 years after hospital dis- 
charge (median, 1 year 9 months). The 
rate of successful contacts by telephone 
fell below one in five by 1982 (9/51 
[17.6%]). Because of the low rate of suc- 
cessful contacts during the previous 2 
years, we excluded the children injured 
in 1982 and made no further attempts to 
reach families of children injured before 
1983. Age at time of injury ranged from 
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3 VSS has el el 
No. of No. (%) 
Year Injuries of Contacts 





24 (40.7) 
12 (21.4) 
11 (20.0) 
9 (17.6) 





*Children from 1982 were excluded from the 
group for analysis. 


4 to 15 years (median, 9 years); there 
were 57 boys (69.5%) and 25 girls 
(30.5%). Head injuries also predominat- 
ed among the interview group, found in 
53 (64.6%) of the children admitted to 
the hospital with bicycle-related inju- 
ries, followed by extremity fractures 
(28 [34.1%]), chest and abdominal inju- 
ries (6 [7.3%]), and neck and spine inju- 
ries (3 [3.7%)). 

Parents frequently had more than 
one response to a given question, result- 
ing in sums of observations sometimes 
exceeding the total number of subjects. 
Of 82 children injured in bicycle crashes, 
80 (97.6%) continued to ride a bicycle 
after hospital discharge. Only 6 children 
(7.38%) wore bicycle helmets before the 
injury, and only 3 (3.7%) had one on at 
the time of the crash. Following hospital 
discharge, 20 children (24.4%) began to 
wear helmets while bicycling (P<.05). 
Sixteen parents (19.5%) reported that 
they planned to buy a helmet for their 
childs use, but they had not done so 
when interviewed. In 43 families with 
bicycle-riding siblings, only 8 children 
(7.0%) wore helmets prior to their 
brother's or sister’s hospitalization; fol- 
lowing hospital discharge, 7 siblings 
(16.3%) began to wear them, although 
the increase was not significant. 

Parents frequently restricted bicycle 
riding both before (64 [78.0%]) and after 
hospitalization (68 [82.9%]; not signifi- 
cant). Before hospitalization parents 
prohibited primarily riding at night on 
busy streets. After the injury, restric- 
tions became more stringent in 26 fam- 
ilies (31.7%) and emphasized wearing of 
helmets and riding closer to home under 
more direct parental supervision. Some 
parents stated that children soon ig- 
nored new bicycling restrictions, partic- 
ularly the wearing of helmets. Others 
were unaware of the efficacy of helmets 
or believed that it was pointless in try- 
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ing to make children wear them. 

Seventeen children (20.7%) partici- 
pated in formal bicycle safety programs 
before the injury. Only an additional 5 
children (6.1%; not significant) went 
through such a program after hospital 
discharge. Another six parents (7.3%) 
indicated that they planned to enroll 
their child in a bicycle safety course, but 
they had not done so at the time of the 
interview. 


COMMENT 


Almost two thirds of the families 
could not be contacted or refused inter- 
views, a source of selection bias in our 
study. As expected, the yield from re- 
cent hospital admissions was highest, 
but it fell off in earlier admission years, 
a possible result of reeent emigration 
from the Pittsburgh area. To partially 
control this source of bias, but still to 
collect data from a sufficient number of 
families, we arbitrarily decided to ex- 
clude data from years in which the rate 
of successful interviews fell below 20% 
(1982 and earlier [Table]). Despite the 
high rate of nonrespondents, the sex 
ratio, mean age, and frequency of inju- 
ries were similar between the interview 
group and the group of all patients ad- 
mitted to the hospital during the review 
period, and the findings remain of 
interest. 

Our interviews reveal that the major- 
ity of parents fail to institute effective 
measures to prevent bicycle-related in- 
juries, even following a bicycle crash 
that leads to hospitalization. Even 
though almost two thirds of the children 
in the study experienced head injuries, 
fewer than one fourth were sufficiently 
impressed by their experience to begin 
wearing protective helmets. Resistance 
to the use of bicycle helmets remains 
both among children and health care 
professionals. Callahan,” in an editorial 
discussion of the study by Thompson et 
al,® stated his belief that “nothing less 
than a law requiring the use of helmets 
will do,” but questioned the desirability 
of passing such a law. It was his opin- 
ion that “much more can be done to en- 
lighten bicycle riders—even children.” 
Ciastko”" points out that better road de- 
sign that separates bicycles and motor 
vehicles is more likely to be successful in 
preventing injuries than requiring hel- 
met use among children. Recent innova- 


tive campaigns to improve bicycle safe- 
ty practices, such as a demonstration 
project in Seattle, Wash, may have 
more success. The effort, organized by 
the Harborview Injury Prevention 
Center (Seattle) and funded by the Cen- 
ters for Disease Control (Atlanta, Ga), 
involves public service television an- 
nouncements and education programs 
combined with discount coupons and 
giveaways of bicycle helmets (written 
communication, Washington State Bi- 
cycle Accident Research Study and Hel- 
met Education Campaign, July 7, 1987). 

Regarding the hospitalization of a 
child with an injury as an opportunity 
for family education, we have instituted 
a safety education program for all chil- 
dren admitted to the hospital. During a 
time when such a program was not of- 
fered to families, a significant increase 
in helmet wearing was still noted after 
hospital discharge. The timely educa- 
tional reinforcement of effective safety 
practices while children are in the hospi- 
tal from injuries of all causes may in- 
crease their application after hospital 
discharge and recovery. 


This investigation was supported by grants from 
the Health Research and Services Foundation, and 
the Claude Worthington Benedum Foundation, 
Pittsburgh, Pa. 
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Radiological Cases of the Month 


Philip Goodman, MD, Rodrigo Dominguez, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


A 6-year-old boy with coxa vara de- 
formity secondary to osteogenesis 


Accepted for publication June 28, 1989. 

Contributed from the Department of Radiol- 
ogy, University of Texas Medical School at Hous- 
ton. 

Reprint requests to the Department of Radi- 
ology, Childrens Hospital of Los Angeles, 4650 
Sunset Blvd, Los Angeles, CA 90027 (Dr Wood). 


imperfecta underwent bilateral femoral 
Sofield osteotomies and the insertion of 
Bailey rods. During the next 6 months, 
he developed fevers, left thigh pain, and 
an inability to bear weight on the left 
leg. Roentgenograms showed a small, 
poorly defined lucency in the left supra- 
acetabular region of the ilium (Fig 1). 
Soon afterward, purulent drainage was 
noted from the incision site in the prox- 
imal left thigh, and a sinogram showed 


communication of the drainage site with 
the tip of the Bailey rod. Following 
surgical débridement and long-term an- 
tibiotic therapy, the purulent drainage 
resolved and the patient became asymp- 
tomatic. Roentgenograms of the pelvis 
obtained during the next 10 years re- 
vealed an enlarging lytic lesion and 
progressive deformity of the left supra- 
acetabular region of the ilium (Figs 2 
and 3). 








Figure 2. 


AJDC—Vol 144, August 1990 


Figure 1. 





Figure 3. 
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Denouement and Discussion 


Expansile Bone Cyst in Osteogenesis Imperfecta 


Fig 1.—Roentgenogram of the pelvis at age 6 years, following bilateral femoral osteotomies 
and the insertion of intramedullary rods, showing poorly defined lucency in the left supra- 
acetabular region of the ilium (arrows). 


Fig 2.—Anteroposterior roentgenogram of the pelvis at age 9 years showing bilateral 
intramedullary rods, varus deformity of the left hip, and the lucency in the left ilium enlarged 
and more well defined (arrows). 


Fig 3.—Anteroposterior roentgenogram at age 16 years showing marked deformity of the left 
ilium with protrusio acetabula, a well-defined large lucent cystlike lesion (arrows), and an 


incomplete acetabular fracture. Intramedullary rods have been replaced. 


A series of films of the pelvis shows 
gradual enlargement and margination 
of a lucent, expansile lesion in the left 
supra-acetabular area of the ilium. This 
initially was poorly demarcated during 
an infection of an adjacent femoral in- 
tramedullary rod. The lesion continued 
to enlarge long after the infection had 
resolved, resulting in structural col- 
lapse of the left hemipelvis and protru- 
sio acetabuli. The lesion likely origi- 
nated as a focus of the adjacent spread 
of osteomyelitis from the infected prox- 
imal end of the intrafemoral rod. It 
progressively stressed the already 
weakened surrounding bone and en- 
larged to show typical roentgeno- 
graphic features of an expansile bone 
cyst with a developing sclerotic rim. 

Osteogenesis imperfecta is a genetic 
disorder of bone and connective tissue 
characterized by abnormal osteoid ma- 
trix and collagen. The major subtypes 
are the congenita and tarda forms. In 
the congenita form, fractures occur pre- 
natally and are manifest at birth as 
fractures of variable age with shorten- 
ing and bowing of the extremities. This 
form of the disease is of autosomal 
recessive inheritance and is often lethal 
before or soon after birth. The tarda 
form is far more common and has an 
autosomal dominant pattern of inheri- 
tance. Clinical manifestations vary and 
include fractures, joint dislocation, blue 
sclerae, deafness, abnormal teeth, and 
enlargement of the head. Roentgeno- 
graphic observations in the tarda form 
include osteoporosis, fractures, otoscle- 
rosis, defective enamel formation of the 
teeth, basilar impression, and wormian 
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bones of the skull. Pseudoarthroses, 
exuberant callus formation, and pro- 
gressive bone deformity such as genu 
valgum and coxa vara occur.” 

Intramedullary rod placement is 
widely used in osteogenesis imperfecta 
to correct bone deformities as well as 
to increase mobility and prevent frac- 
tures. Nonextensible rods were used 
initially but required frequent revision 
due to bone growth. Complications in- 
clude fractures of the unprotected bone, 
rod migration, and penetration of the 
skin or joint by the rod. Extensible 
rods, which elongate during bone 
growth, were developed to reduce the 
frequency of revisions. These also are 
associated with complications, such as 
proximal migration of the rod, failure 
or disassembly of the elongating device, 
and infection of the rod and adjacent 
bone.®4 

Infection may occur many months 
after rod insertion, with associated for- 
mation of a sinus tract, although the 
infection resolves rapidly following re- 
moval of the infected rod.’ Recurrent 
osteomyelitis long after the removal of 
the rod has also been reported.* 

“Popcorn” calcifications, clusters of 
small scalloped radiolucencies with 
sclerotic margins, have been described 
in osteogenesis imperfecta. These dif- 
fer from the expansile lesion reported 
in our patient since they often precede 
intramedullary rodding procedures, oc- 
cur in close approximation to the growth 
plate during childhood, and resolve dur- 
ing adolescence. Focal, well-defined 
bony rarefactions with sclerotic mar- 
gins have also been described in osteo- 


genesis imperfecta but they rarely mea- 
sure more than 1 cm in diameter.’ Since 
intramedullary rod placement is a com- 
mon surgical procedure in children with 
osteogenesis imperfecta, it is important 
to consider the potential for osteomye- 
litis secondary to rod infection in addi- 
tion to the increased number of possible 
complications in an abnormally weak- 
ened and structurally deficient bone. 
The marked structural abnormality of 
the surrounding bone may lead to unu- 
sual roentgenographic appearances 
that must be recognized to prevent 
diagnostic confusion and unnecessary 
surgical intervention. 
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This male infant was the product of 
a full-term uncomplicated preg- 
nancy with Apgar scores of 8 and 9 at 
1 and 5 minutes after birth, respec- 
tively. At birth the skin of the lower 
extremities from below the umbilicus 
was pale, and then it became cyanotic 
(Fig 1). On physical examination the 
infant was alert and moved all extrem- 
ities symmetrically. He was afebrile 
- with a heart rate of 140 beats per 
minute and a respiratory rate of 50 
breaths per minute. Blood pressure in 
the right arm was 70/50 mm Hg and 
in the left arm, 88/44 mm Hg. The 
femoral pulses were not palpable. The 
central hematocrit value was 0.65. The 
lungs were clear to auscultation. There 
was no organomegaly. The chest 
roentgenogram was normal. Echocar- 
diography was performed as well as 
two-dimensional real-time ultrasonog- 
raphy of the abdomen (Fig 2). 


Accepted for publication August 7, 1989. 

Contributed from the Departments of Pediat- 
rics (Neonatology) (Dr Leonor), Pediatrie Cardi- 
ology (Dr Shelton), and Radiology (Dr Sun), 
Children’s Hospital, Richland Memorial Hospi- 
tal, Columbia, SC. 

Reprint requests to Department of Radiology, 
Childrens Hospital of Los Angeles, 4650 Sunset 
Blvd, Los Angeles, CA 90054-0700 (Dr Wood). 
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Figure 1. 





Figure 2. 
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Denouement and Discussion 


Idiopathic Aortic Thrombosis 


The echocardiogram revealed a 
structurally normal heart with a pat- 
ent ductus arteriosus. The abdominal 
ultrasonography identified an ob- 
structive aortic thrombus distal to the 
origins of the renal arteries and ex- 
tending into the aortic bifurcation. 
The infant underwent cardiac cathe- 
terization, which showed a normal 
aorta to the level of a thrombus at the 
aortic bifurcation and extending into 
the iliac arteries. A partial exchange 
transfusion was carried out because of 
a central hematocrit value of 0.65, and 
the baby was treated with intravenous 
streptokinase. Within 3 days there 
was complete resolution of the throm- 
bus at the aortic bifurcation and left 
iliac artery, although residual throm- 
bus remained in the right iliac artery. 
Femoral pulses were equally palpable, 
and the skin of the extremities from 
below the umbilicus regained its nor- 
mal pink color and was warm. A he- 
matologic evaluation did not reveal any 
abnormality of coagulation. 

Spontaneous aortic thrombosis is an 


Fig 1.—Cyanosis of the lower extremities 
starting at the umbilicus. 


Fig 2.—Real-time ultrasonogram shows 
aortic thrombus just above the aortic bifur- 
cation (BIF) (arrow). 


infrequent occurrence in the newborn 
period and is usually associated with 
predisposing conditions, such as pat- 
ent ductus arteriosus,! hyperviscosity 
states, maternal diabetes,” and an ab- 
normality in coagulation factors.’ In 
our case the only predisposing factor 
was polycythemia (central hematocrit 
value, 10.65). However, most known 
thromboses secondary to polycythe- 
mia are venous thromboses. Subse- 
quent thrombosis into the systemic 
arterial circulation can occur from em- 
bolization via a patent foramen ovale.‘ 
This infant presented with clinical 
signs that could easily be mistaken for 


coarctation of the aorta. There are 


several reports in the literature of 
cases mistaken for coarctation of the 
aorta and later found at postmortem 
examination to be aortic thrombosis." 
It is important that the correct diag- 
nosis be established early in the course 
of the disease to avoid debilitating 
sequelae and even death. 

Definitive proof of thrombotic vessel 
occlusion is obtained through visuali- 


zation of the clot by contrast angiog- 
raphy or real-time ultrasonography.® 
Ultrasonography is a noninvasive in- 
valuable tool in the diagnosis of this 
aortic thrombus. Spectral wave form 
Doppler ultrasonography or color-flow 
Doppler ultrasonography are excel- 
lent tools for the identification of ab- 
normal or absent flow. 
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À 9-year-old girl was diagnosed with 

nephrotic syndrome 6 months pre- 
viously, based on a kidney biopsy show- 
ing focal sclerosis with mesangial 
proliferation. Despite prednisone and 
cyclophosphamide therapy, she pro- 
gressed to end-stage renal disease. The 
patient unexpectedly developed a hy- 
pertensive crisis with pulmonary edema 
and cardiac arrest. Cardiopulmonary 
resuscitation was immediately initiated 
and continued for approximately 20 
minutes. At that time ventilation was 
difficult and arterial oxygen saturation 
was 60%. She remained cyanotic de- 
spite intubation, and the arterial blood 
gas results were a pH of 7.26, a Po, of 
38, and a Pco, of 41 at the time of 
transfer to a critical care unit. A neu- 
rologic evaluation was not performed 
while she was intubated because phar- 
macologic paralysis was required. After 
72 hours of assisted ventilation and daily 
hemodialysis the patient’s endotracheal 
tube was removed. She was alert with 
generalized weakness. During the next 
week the patient developed involuntary 
choreoathetoid movements in both up- 
per and lower extremities, worse on the 
left side, and cogwheeling rigidity in 
her left upper extremity. Magnetic res- 
onance imaging of the brain (Fig 1) was 
performed 3 days after her resuscita- 
tion. 

During the course of the next month 
the choreoathetoid movements de- 
creased but the patient was found to 
have a mild postural tremor and mild 
dystonia of the distal upper extremities, 
worse on the left, and spasticity of the 
left lower extremity with gait difficulty. 
The magnetic resonance imaging re- 
sults were unchanged. Five months 
later the patient’s dystonia and left leg 
spasticity had completely resolved, and 
she had only mild postural and action 
tremor and dysdiadochokinesia in the 
left upper extremity and hyperreflexia 
in the left biceps and patella compared 
with the right side. Magnetic resonance 
imaging was repeated (Fig 2). 
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Denouement and Discussion 


Basal Ganglia Injury After Cardiopulmonary Arrest: 
Clinical and Magnetic Resonance Imaging Correlation 


Fig 1.—Left, Axial plane proton-density image (TR 2000 milliseconds, TE 40 milliseconds) 
shows increased signal intensity in the basal ganglia involving the putamen and head of the 
caudate nucleus and, to a lesser extent, the globus pallidus (arrows). There is also increased 
signal in the periventricular white matter around the frontal and occipital horns. Right, T.- 
weighted image (TR 2000 milliseconds, TE 80 milliseconds) is obtained at the same level as 
the left image. The signal intensity changes are not as obvious on this sequence as they are 
on the proton-weighted image. TE indicates echotime; TR, repetition time. 


Fig 2.—Left, Proton-density image (TR 2100 milliseconds, TE 40 milliseconds) 5 months 
later shows a near return to normal signal intensity in the region of the globus pallidus, head 
of the caudate, and putamen (arrows). The signal intensity changes in the periventricular 
white matter are now less evident. Right, Section at the level of the body of the caudate 
nucleus shows residual increased signal intensity in the caudate body. TE indicates echotime; 


TR, repetition time. 


This case demonstrates nearly re- 
versible postasphyxial bilateral basal 
ganglia injury. A recent report of mag- 
netic resonance imaging scan changes 
in the brains of four children after 
hypoxic-ischemic injury demonstrates 
hypointensity in the basal ganglia, thal- 
ami, and white matter.! These changes 
are attributed to iron deposition. Fol- 
low-up clinical correlations and mag- 
netic resonance imaging scans were not 
obtained. No other previous reports of 
magnetic resonance imaging scans after 
hypoxic-ischemic injury in children 
other than those following neonatal cer- 
ebral injuries are available.2* Johnson 
et al? described hypoxic, ischemic en- 
cephalopathy presenting as cystic le- 
sions in the parietal cortex correspond- 
ing to areas of watershed infarction. He 
reported one case in which a magnetic 
resonance imaging scan showed a long 
T, signal in the basal ganglia, clinically 
correlating with athetoid cerebral palsy. 

McArdle et al studied asphyxiated 
infants and reported global infarcts 
with initially high-intensity signal 
throughout the white matter on T,- 
weighted images and, later, low signal 
in the basal ganglia corresponding to 
calcium in the same location on a com- 
puted tomographic scan. They surmised 
that the high intensity T, signal repre- 
sented brain water bound to protein, a 
result of cell necrosis or capillary leak 
accompanying a breakdown of the 
blood-brain barrier. McArdle et al in- 
dicated difficulties with magnetic reso- 
nance imaging scans in premature 
infants due to the difficulty of dif- 
ferentiating edema from normal water- 
containing white matter in these infants. 

Cerebral calcification following se- 
vere asphyxia has been documented and 
represents dystrophic calcification in- 
volving the basal ganglia.** Children 
who have suffered severe global cerebral 
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hypoxic-ischemic events have also been 
reported to show increased attenuation 
of deep white matter on a computed 
tomographic scan.’ This was thought to 
represent a reversal of the normal den- 
sity relationship of gray and white mat- 
ter seen on a computed tomographic 
sean resulting from the distention of 
deep medullary veins secondary to a 
partial obstruction of venous outflow 
from elevated intracranial pressure. 
These reports did not include magnetic 
resonance imaging observations and the 
cases reported were of neonates, young 
infants, or toddlers. All of the patients 
suffered severe neurologic sequelae. 
Neurologic complications of chronic 
renal disease in children are well known. 
Numerous authors have documented 
computed tomographic scan findings, 
usually cortical atrophy.*"' Steinberg et 
al’ also documented two cases of pa- 
tients with cortical infarcts and one 
patient with a hypodense area in the 
basal ganglia. Swartz et al® reported 
two cases of computed tomographic 
scans demonstrating subcortical calci- 
fications in patients with high levels of 
parathormone accompanying chronic re- 
nal failure. In most of these cases, 
hemodialysis presented asignificant risk 
factor for the development of neurologic 
findings."' Our patient had no clinical 
neurologic complications of chronic re- 
nal disease prior to cardiopulmonary 
arrest and no abnormalities were seen 
on a computed tomographic scan ob- 
tained for head trauma 6 months earlier. 
Although basal ganglia injury is a 
well-known cerebral effect of hypoxia, 
documentation comes from postmortem 
studies or computed tomographic scans 
in infants with few clinical correlations. 
Our case demonstrates the following: 
(1) magnetic resonance imaging docu- 
mentation of postasphyxial basal gan- 
glia lesions in a child after cardiopul- 


monary arrest; (2) a positive correlation 
between magnetic resonance imaging 
signal change and the development of 
movement disorder; (8) a reversibility 
of the lesions on serial magnetic reso- 
nance imaging examinations; and (4) 
improvement of magnetic resonance im- 
aging abnormalities with resolution of 
the patient’s symptoms. Magnetic res- 
onance imaging signal changes are non- 
specific and irreversibility of abnormal- 
ities should not be assumed based on a 
single examination. 
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Professional Opportunities 


SOUTHEAST USA — Academic pediatrician. Teach 


medical students and family practice residents. 
Direct patient care and clinical research interests 
required, Alabama State medical license required. 
Should be board-eligible or board-certified. The 
University of Alabama is an equal opportunity/af- 
firmative action employer. Send inquiries with CV 
to: David C. Hefelfinger, MD, Department of Pediat- 
rics, 700 University Boulevard East, Tuscaloosa, AL 
35401. (205) 348-1304. 


ROCHESTER, NEw YORK 


Eleven-member pediatric division of multi- 
specialty group practice serving prepaid and 
fee-for-service patients looking for twelfth 
pediatrician to do both general pediatrics and 
departmental administration. Previous expe- 
rience in medical management preferred. 
Subspecialty interests possible. University 
affiliation encouraged. Competitive salary and 
benefits. Located in attractive metropolitan 
area with many cultural and recreational 
advantages. 
Send resume or call: 


ROCHESTER MEDICAL GROUP, P.C. 
Attention: James Tobin, MD 
800 Carter Street, Rochester, NY 14621 
(716) 338-1400, Extension 4040. EOE, M/F 


PARTNER NEEDED for three-physician practice. 
Join BC pediatrician, graduate of University of 
Pittsburgh, 1980, residency at Children’s Hospital, 
Pittsburgh. Opportunity is close to New York and 
Ohio in the greater lakeland area of Meadville, Penn- 
sylvania. This college community is family oriented 
with excellent school system. First year guarantee 
and benefits. For further information, call (800) 283- 
8321, Extension 5705 or send curriculum vitae to: 
Brenda Lewis, Meadville Medical Center, 1034 
Grove Street, Meadville, PA 16335. 


MASSACHUSETTS: BC/BE — Caring, energetic 
pediatrician to join on a full-time basis, enormous, 
thriving, well-established and growing practice. 
Looking for best qualified, most compatible physi- 
cian for July, 1991. Excellent opportunity for physi- 
cian seeking partnership. Competitive salary and 
benefits. Good coverage and children’s hospital 
with residency program available. Boston, on attrac- 
tive North Shore, ocean, skiing, camping all close 
by. Contact: Walter L. Harrison, MD, 34 Lynnfield 
Street, Lynn, MA 01904. (617) 596-2255, FAX (617) 
595-4940. 





Solo pediatric practice seeks 
associate leading to partner- 
ship in eastern Pennsylvania; 


two hours to New York. 
Reply to: 
Box #110, c/o AJDC 


BC/BE PEDIATRICIAN wanted to join two pediatri- 





cians in well-established, growing pediatric practice 


affiliated with medical center. Beautiful location, 
family oriented. First year salary with malpractice, 
health and disability insurance, four weeks vacation, 
and CME allowance. Early partnership for right phy- 
sician. Contact: Dr. Peipon, Alvarado & Associates, 
P.A., 207A Maryland Avenue, Salisbury, MD 21801. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ___, c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 




















Professional Opportunities 


ILLINOIS — Academic general pediatricians. The 
Department of Pediatrics, Loyola University of Chi- 
cago, Stritch School of Medicine, is expanding its 
General Pediatrics Section and is actively seeking 
individuals for its university based practice and/or 
satellite office practices. These individuals should 
be board-certified or board-eligible. The applicants 
should be interested in teaching and research but it 
is not essential that he/she be trained in a subspe- 
cialty. Interested applicants may send their current 
CV and accompanying letter to: R. Morrison Hurley, 
MD, Chairman of Pediatrics, Loyola University Med- 
ical Center, 2160 South First Avenue, Maywood, IL 
60153. Loyola University of Chicago is an equal 
opportunity educator and employer. Qualified per- 
sons are not subject to discrimination on the basis of 
a handicap. 





ESTABLISHED two person practice experiencing 
explosive growth looking for BE/BC pediatrician. 
Located on the beautiful southern California coast, 
one hour north of Los Angeles. May begin anytime. 
For information contact: Mark Freedenberg, MD, 
2793 Loma Vista Road, Ventura, CA 93003. (805) 
656-3900. 


NORTHEASTERN NEW YORK pediatrician to join 
two other board-certified pediatricians. Practice 
with young primary care group. Excellent in-patient, 
out-patient facilities. Adirondack Mountains, lakes. 
skiing, theater, race track, performing arts center all 
within twenty minutes. Contact: Danie! C. Larson, 
MD, Medical Director, Upper Hudson Primary Care 
Consortium, Two Broad Street Plaza, P.O. Box 222, 
Glen Falls, NY 12801. (518) 798-3555. 





Pediatrician 


The New Britain Memorial 
Hospital runs an expanding, 
rather unique inpatient pediat- 
rics unit for technologically- 
dependent and chronically ill 
children. We are seeking a BC/ 
BE pediatrician. The position 
offers possible faculty appoint- 
ment and affiliation with the 
University of CT Dept. of 
Pediatrics. 

Please refer all inquires to: 
Christine Hart, M.D. (203) 223- 
2761. The New Britain Memorial 
Hospital, 2150 Corbin Avenue, 
New Britain, CT 06053. E.O.E. 


THE NEW BRITAIN 
MEMORIAL HOSPITAL 


FOR REHABILITATION AND CHRONIC CARE 





CLINICAL CENTER 


STUDY OF SHORT 
STATURE 


The Developmental Endocrinology 
Branch of the National Institute of 
Child Health and Human 
Development (NICHD) is recruiting 
children with non-growth hormone- 
deficient short stature for a 
placebo-controlled trial of the effect 
of growth hormone treatment on 
final adult height. 


Children may be 9 to 14 years of 
age, prepubertal or just starting 
puberty, shorter than the median 
height of children 2-1/2 years 
younger. Health should be normal. 
Children with prior growth hormone 
or androgen treatment, or current 
ritalin or steroid treatment are not 
eligible to take part. Children will 
be evaluated to determine that 
their growth hormone secretion is 
normal. Children will be assigned 
randomly, in a double-blind 
fashion, to receive either growth 
hormone or placebo injections 
three days per week until adult 
height is achieved. 


There is no charge for evaluations 


performed or for treatment 
received as part of this study. 
Patients must be able to visit the 
NIH campus in Bethesda, 
Maryland (near Washington, DC) 
every six months. Travel costs will 
be provided once patients have 
been admitted to the study. 


Gale Heavner, R.N. 
Study Coordinator 
(301) 496-8205; 


Susan R. Rose, M.D. 
University of New Mexico 
(505) 277-5551; 


Judith Levine Ross, M.D. 
Hahnemann University 
(215) 448-7710; 


Gordon B. Cutler, Jr., M.D., 
Chief, Section on Developmental 
Endocrinology 
Bldg 10, Rm 10N262, 
National Institutes of Health 
Bethesda, MD 20892 
(301) 496-4686 





Professional Opportunities 


PEDIATRICIAN (GENERAL): Suburban Boston 
staff model HMO, committed to quality personalized 
care, has an immediate opening for a BE/BC pedia- 
trician. As a full-time member of our respected staff, 
you will work in our modern, well equipped facility 
located in the Merrimack Valley area of Massachu- 
setts, just 22 miles north of Boston. We are seeking 
candidates with impeccable credentials, emphasiz- 
ing interpersonal skills and a commitment to prim- 
ary patient care. Competitive salary and benefit 
package. Send CV to: Director of Professional 
Human Resources, Medical East Community Health 
Plan, One Worcester Road, Framingham, MA01701; 
or call: (508) 879-0077 collect. 


HAWAII 


Multi-specialty clinics need 
TWO PEDIATRICIANS, 
up to $85,000. Benefits, malpractice, 


expenses, CME paid. 0-15 years experience; 
board-eligible. Send CV: LAM Associates, 
P.O. Box 75113, Honolulu, HI 96836. 

Pat D. (808) 947-9815. Fee paid 





HERSHEY, PENNSYLVANIA — Rapidly growing 
solo practice with CRNP seeking two BC/BE pedia- 
tricians. Practice has special emphasis on behav- 
ioral developmental pedicatrics, allergy/asthma. 
Two community hospitals with Level III nurseries 
available. Many life style amenities. Contact: Glen S. 
Bartlett, MD, Hershey Pediatric Center, 441 East 
Chocolate Avenue, Hershey, PA 17033. (717) 
533-7850. 


ALABAMA: Pediatrician — BC/BE to join estab- 
lished practice. Modern office with experienced 
staff. 400-bed hospital with neonatologist and Level 
IIT NICU. Shared call arrangement, full call every 5th 
weekend. Community of 200,000, mild climate, 
lovely housing, excellent schools. Three-hour drive 
to Florida beaches and Atlanta, Georgia. Send CV 
to: Robert Beshear, MD, 3041 Eastern Boulevard, 
Montgomery, AL 36116. 





Professional Opportunities 


MAINE: Pediatric hematologist/oncologist to join 
well-established, hospital-based pediatric service. 
Affiliated with 400-bed tertiary center serving over 
400,000. Joint medical school appointment. P.O.G. 
University community. One hour from coastal 
resorts; two hours from premier ski area. One hour 
flight from Boston. Competitive salary and benefits. 
Send CV to: New England Health Search, 63 Forest 
Avenue, Orono, ME 04473. Call: (207) 866-5680 or 
(207) 866-5685. 


PEDIATRICIAN — Board-certified/-eligible. Excel- 
lent opportunity for well-trained physician to join a 
50-physician multi-specialty group in progressive, 
dynamic practice. Well-established, 5-physician 
department. Affiliate hospital recently underwent 
complete renovation and expansion. Competitive 
salary/comprehensive benefit package includes: 
malpractice insurance, flexible benefits plan, 401K 
and profit sharing, relocation assistance. Send CV: 
Olmsted Medical Group, Attention: Susan Schuett, 
210 Ninth Street Southeast, Rochester, MN 55904. 








CALIFORNIA — Multi-specialty group practice cur- 
rently recruiting an additional board-eligible/board- 
certified pediatrician. Practice is located in a plea- 
sant, northern California community. There are two 
JCAH approved hospitals. Ample recreational op- 
portunities available, including close proximity to 
Lake Tahoe and San Francisco Bay area. First year 
guarantee, plus incentive. Malpractice paid. Send 
CV with inquiry to: Sharon A. Stone, Administrator, 
Chico Medical Group, 251 Cohasset Road, Chico, 
CA 95926. 


PEDIATRICIANS — Major northeast Ohio medical 
center, establishing hospital-based, single-specialty 
group, seeks BC/BE pediatricians. Teaching, 
research opportunities. Primarily general pediatric 
practice, but subspecialties welcomed. Highly 
competitive initial compensation, excellent benefits 
package, relocation expenses, and assured growth 
potential. Forward CV to: The Hannah Group, 3539 
Woodridge Road, Cleveland Heights, OH 44121; or 
call: (216) 382-9699. 





Pediatric Subspecialists 


The ll rel South Dakota School of Medicine currently has 


openings for 


Cardiology 
Pulmonology 
Hematology/Oncology 
Intensivist 


e following BE/BC pediatric subspecialties: 


Neurology 
Surgery 
Neonatology 
Infectious Disease 


These are full-time academic positions ideally suited for the 
clinician scholar who wishes to develop and guide a program 
which will have a significant impact on the healthcare o 
children, Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 


laboratory research. 


Sioux Falls is located in the geographic center of America with 
friendly people who exemplify traditional midwestern values. 
Our community has a strong economic base, growing popula- 


tion and a progressive educational system. Includ 
Safest 


Frankes' book, America's Fifty 


in David 
ities, Sioux Falls also offers 


numerous cultural opportunities. South Dakota's four season 
climate welcomes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 


Carl Hinson e (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 


Sioux Falls, SD 57117 








INFECTIOUS DISEASE 
SPECIALISTS 


The Saudi Arabian Oil Company’s (SAUDI ARAMCO) 
Dhahran Health Center (DHC) in Saudi Arabia needs Pediatric 
Infectious Disease Specialists to join a staff of 17 in its 
modern 483-bed hospital. 


The DHC functions as a referral center for a patient 
population of approximately 200,000 and the medical problems 
encountered are varied and challenging. Ithas the latest medical 
equipment and special care units including a 10-bed Neo-Natal 
ICU, a 8-bed Pediatric ICU, and a 16-bed intermediate care 
unit. 


American Board Certification in Pediatrics and 2 years 
after residency required. Board Certification in subspecialty 
preferred. 


Employment with Saudi Aramco will provide you with an 
interesting lifestyle in a multicultural environment with 
comfortable family living arrangements. Benefits include free 
medical care while in Saudi Arabia, fine schools and a broad 
spectrum of recreational opportunities. We provide an attractive 
compensation package including an expatriate premium plus 
36 calendar days of vacation annually, allowing for extensive 
travel. 


For consideration, CALL OUR 24 HOUR, 7 DAYS PER 
WEEK TOLL-FREE NUMBER 1-800-221-3333, EXT. R11. 


SAUDI ARAMCO 


World Class Opportunities 





PRACTICE OPPORTUNITIES 
FARMINGTON, MICHIGAN 


Botsford Pediatric 
Associates, P.C., 

a growing pediatric 
practice affiliated with 
Botsford General Hospital 
in Farmington, offers a 
unique practice opportunity 
for two board certified/ 
board eligible pediatricians. 


With a professional staff of 
over 350 physicians, 
Botsford is a 336-bed 
teaching hospital serving 
Metro Detroit. A house 
staff of over 100 residents 
and interns train in sixteen 
different specialties and 


botsford subspecialties. 
general Botsford offers a highly 
hospital competitive salary and 
excellent benefits. Send 
Botsford General Hospital C.V. to: Ellis Siefer, D.O., 


28050 Grand River Avenue Vice President, 
Farmington, MI 48336-5967 Medical Affairs. 








DEPARTMENT OF 
PEDIATRICS 


Dynamic, innovative physician sought as the first full-time Chair 
of Pediatrics for this 330-bed site of a recently merged 830-bed tertiary 
care hospital. Extensive experience in administration is less 
important than a sound clinical background, solid leadership ability 
and enthusiasm. The Pediatrics Department of The Allentown 
Hospital--Lehigh Valley Hospital Center has 38 pediatricians on 
staff, 11 of whom are subspecialists. They care for over 3,000 
newborns each year and admit children to a 28-bed pediatric unit 
and a 20-bed level III Regional Neonatal Intensive Care Unit. We 
serve an area of close to one million people and are looking for a 
progressive physician to move the department forward. The hospital 
is a component of HealthEast, a regional, not-for-profit health care 
system. 


The hospital is located in Allentown, a prosperous and cosmopolitan 
city located one hour north of Philadelphia and one and one-half 
hours west of New York City. It is a lively area culturally and offers 
a great many choices to outdoor sports enthusiasts. 


Candidates with an interest in administration and a familiarity with 
acommunity hospital environment should submit their curriculum 
vitae in confidence to Martha A. Lusser, M.D., Chair, Search 
Committee, c/o HealthSearch, 50 College Drive, Suite 325, 
Allentown, PA 18104 or call (215)778-7993 for descriptive brochure. 






NORTHERN CALIFORNIA — Busy suburban 
Sacramento pediatric group (4 full-time/2 part-time) 
has lost one full-time associate to retirement. Imme- 
diate opening for BC/BE pediatrician. Rapidly 
expanding patient base. Nearby hospital with Level 
Il Nursery and neonatologist. Contact: Robert 
Peterson, MD or Carl Warsowe, MD, 1160 Cirby 
Way, Roseville, CA 95661. Or call: (916) 782-3144. 





WASHINGTON — Established two-doctor clinic 
needs third BC/BE pediatrician. Beautiful coastal 
community, competitive salary, possible partner- 
ship. Send CV, date available: Pediatric Clinic, 611 
North F Street, Aberdeen, WA 98520. (206) 533-0408. 





NORTH CAROLINA — BC/BE pediatrician needed 
for busy solo practice offering quality care reflecting 
high moral and traditional family values. Salary and 
benefits leading to full partnership. Reply: Pierre C. 
LeMaster, MD, 1291 Oliver Street, Fayetteville, NC 
28304. (919) 483-2646. 





NEED A DOCTOR? For the most comprehensive 
coverage to specific specialties and select sub- 
specialties, put your recruitment ad in an AMA spe- 
cialty journal. We target your ad to the physician 
you want. To schedule your ad call our “Classified 
Advertising” office: National (800) 237-9851; Florida 
(800) 553-8288. 





HONOLULU, HAWAII: BE/BC pediatrician to join 
internists (2) and OB/GYN at established satellite 
facility in suburban community. The Department of 
Pediatrics has eight members and is part of a 140 
physician multi-specialty group practice. Salary first 
year with comprehensive fringe benefits; opportuni- 
ty for equity participation after two year associate 
period. Combine the advantages of group practice 
with the world’s best climate and cultural diversity. 
For more information, please call or write: Alan B. 
Hawk, MD, Medical Director, Straub Clinic & Hospi- 
tal, 888 South King Street, Honolulu, HI 96813. (808) 
522-4106; (808) 522-4111 (FAX). 


TURNER SYNDROME 
STUDY 


The National Institutes of Health 
requests the cooperation of 
physicians in referring patients with 
Turner syndrome, age 4 to 11 
years. Patients will be offered 
enrollment in a long-term treatment 
protocol to assess the effect of low- 
dose estrogen treatment and 
growth hormone treatment on adult 
height. Referring physicians will 
receive a complete summary of all 
evaluations, and patients will 
continue to be followed in 
conjunction with their referring 
physicians. Please write or 
telephone: 


Dr. Gordon B. Cutler, Jr. 
NIH, Building 10, Rm 10N262 
9000 Rockville Pike 
Bethesda, Maryland 20892 
(301) 496-4686 
or 


Dr. Judith Levine Ross 
Hahnemann University 
Mail Stop 402 
Broad and Vine Streets 
Philadelphia, PA 19102 
(215) 448-7710 








PEDIATRICIAN 





Immediate opportunity to 
associate with five 
pediatricians in a 70-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 
Send CV to: 





RONALD H. DEERING, MD 
Christie Clinic Association 
101 West University 
Champaign, IL 61820 
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KAISER PERMANENTE 
Good People. Good Medicine. 


Are you concerned about 
the time spent on practice 
management and the time 
remaining for patient care 


Are you concerned about 
your revenue base, margin 
of profit, and your retire- 
ment plan 


Are you concerned about 
the quality of your life 


Maybe you should consider a pediatric 
career with The Permanente Medical 
Group of Northern California. 


The Stockton Medical Offices is recruit- 
ing pediatricians — five of eleven 
pediatricians in this department came 
from fee-for-service. 


If interested, please contact: 


Jack L. Gilliland, MD 
Chief of Pediatrics 


The Permanente Medical Group, Inc. 
1305 Tommydon Street 
Stockton, CA 95210 e (209) 476-3346 










. 


tion for ener- 
getic, BC/BE pediatrician to join growing, general 
pediatric practice or establish solo with good cross 
coverage. Affiliate with modern, Level Il, regional, 
referral center with sub-specialties well represented. 
Idyllic location for ocean lovers. Accessible to fine 
cultural, educational, and recreational opportuni- 
ties. Competitive compensation package. Send CV 
to: New England Health Search, 63 Forest Avenue, 
Orono, ME 04473. Or call: (207) 866-5680 or (207) 
866-5685. 












MAINE — Exceptional opportunity for BC/BE pedi- 
atrician to join established practice recognized for 
its comprehensive child health care. Affiliate with 
50-bed, community hospital with all subspecialties 
represented. Four seasons recreation area with easy 
access to White Mountains. Family-oriented com- 
munity thirty minutes from cultural and academic 
center; 45 minutes from coast. Competitive financial 
package with salary guarantee and early partner- 
ship being offered. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473, Or call: 
(207) 866-5680 or (207) 866-5685. 





THIRD PEDIATRICIAN — BRAINERD, MINNESOTA: 
Join two pediatricians of 22 multi-specialty clinic. 
No set-up cost. Two hours from Minneapolis. Beau- 
tiful lakes and trees; ideal for families. Call collect/ 
write: Curt Nielsen, (218) 828-7105, or (218) 829- 
4901. Brainerd Medical Center, P.O. Box 524, Brai- 
nerd, MN 56401. 





NORTH CAROLINA — BE/BC pediatrician needed 
to join two others in a busy, private practice in east- 
ern North Carolina. Competitive salary and fringe 
benefits, leading to partnership. Please send a CV 
with reply to: Box #109, c/o AJDC. 





TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Compeititve salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


PEDIATRICIAN 


Southeastern 
Multi-specialty Group 


Medium-sized, 
well-established multi- 
specialty clinic seeks 
fourth pediatrician. 
Successful candidate will 
relocate to a beautiful, 
mid-south college town 
(population approximately 
25,000). Outstanding 


guarantee with excellent 
potential. 1:3 call, new 
clinic building. Balanced 
lifestyle with lots 

of good people. 

Please send CV to: 


Michael Ryon 

c/o CEJKA & CO. 
1034 South Brentwood 
Suite 1850 

St. Louis, MO 63117 
Or call: (800) 776-5776 
All replies held in 
strict confidence. 









ANE uti 


PEDIATRIC HEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. Interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 





THE DEPARTMENT OF PEDIATRICS at the 
Allegheny Campus of the Medical College of Penn- 
sylvania is seeking BC/BE pediatricians to provide 
inpatient coverage for hospitalized children. It is an 
exciting opportunity to provide care for pediatric 
patients with a wide variety of acute and chronic 
illnesses. Other duties include teaching medical 
students and residents. Research opportunities are 
available. If interested send curriculum vitae or con- 
tact: Adrian Dana, MD, Director Inpatient Pediatrics, 
Allegheny General Hospital, 320 East North Avenue, 
Pittsburgh, PA 15212. Telephone: (412) 359-3161. 





PEDIATRIC PRACTICE AVAILABLE. Lucrative, 
well-established. Includes, modern, fully furnished 
1,500 square feet office building. Days (713) 623- 
6€05. Ask for Bob Loeser. 


ree eee Pe eyo E 
PLEASE NOTE— Address replies to box number 
ads as follows: Box number, __, c/o AUDC, 
P.O. Box 1510, Clearwater, FL 34617. 


REACH 
44,509 
PEDIATRICIANS 


If you are 
searching for 
a qualified specialist... 


We Target 


The Physician 
You Want! 


The October issue of 
the American Journal of 
Diseases of Children 
closes August 25th. 


Call us today 
to reserve your space. 


National 800-237-9851 
Florida 800-553-8288 
Local 813-443-7666 
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Instructions for Authors 


NEW MANUSCRIPT PROCEDURE 


On January 1, 1988, AJDC initiated a new procedure. Manuscripts submit- 
ted to AJDC will NO LONGER BE RETURNED, except in the case of 
accepted manuscripts or those undergoing author revision. Original artwork 
and photographs will be returned. 

General Information. — Please send manuscripts and correspondence by 
first-class mail (do not use registered, certified, or express mail) to the 
Editor, Vincent A. Fulginiti, MD, AJDC, Dean's Office, Room 1529, Tulane 
University, School of Medicine, 1430 Tulane Avenue, New Orleans, LA 
70112. All accepted manuscripts are subject to copy editing. The corre- 
sponding author will receive an edited typescript and layout for approval. 
Forms for ordering reprints are included with the edited typescript. 
Reprints are shipped six to eight weeks after publication. Proofs will be 
sent for approval if requested by the author and if printing deadlines permit. 
The author is responsible for all statements in his/her work, including 
changes made by the copy editor. 

Conforming with all of the steps listed below will facilitate the editorial 
processing of your manuscript. 

Step 1. — Cover Letter —All manuscripts must be accompanied on sub- 
mission by a cover letter giving the name, address, affiliation, and telephone 
number of the corresponding author. The letter must include ALL of the 
following statements SIGNED BY ALL AUTHORS (ORIGINAL SIGNA- 
TURES): 

1. Copyright Release. —“In consideration of the American Medical As- 
sociation’s taking action in reviewing and editing this submission, the 
author(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) 
all copyright ownership to the AMA in the event that this work is published 
by the AMA.” 

2. Statement of Affirmation. —“This manuscript has not been published 
anywhere in any language and is not under simultaneous consideration by 
another publication. This manuscript is original and ALL authors have seen 
and approve of its contents.” 

3. Financial Disclosure. — List all affiliations with or financial involve- 
ment in organizations or entities with a direct financial interest in the 
subject matter or material of the research discussed in the manuscript (eg, 
employment consultancies, stock ownership) OR include a statement dis- 
claiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editor will discuss with the author the extent of disclosures appropriate 
for publication. All accepted manuscripts become the permanent property 
of the publisher (AMA) and may not be published elsewhere without written 
permission from the AMA. After publication certain articles may appear in 
translation in the foreign-language edition(s) of AJDC. 

Step 2. — Manuscript Format. — All articles submitted should have the 
following features: 

1. Four copies of the manuscript should be submitted; three are for 
transmission to referees and one is to be retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in triple-spaced format on heavy-duty 
white bond paper, 21.6 27.9 em (8% 11 in) with 2.5-cm (1-in) margins. 
Do not use justified right margins. 

3. Title should be no more than 75 characters. 

4. Authors should be limited to six, all of whom have contributed to the 
study and manuscript preparation, are familiar with its substance, and are 
able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affiliations 
of all authors, address for request of reprints, and, if the manuscript was 
presented at a meeting, the organization, place, and exact date on which it 
was read. 

6. Writing style should conform to proper English usage and syntax; 
consult the American Medical Association Manual of Style, available from 
Williams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
with each line, including headings, double-spaced. Continuations should 
be on a second sheet with all headings repeated. 

9. Use Systéme International (SI) measurements throughout the manu- 
script. 

10. Illustrations should be high-contrast, glossy prints, in quadruplicate, 
unmounted and untrimmed; lettering should be legible after reduction to 
column size. Figure number, name of first author, and arrow indicating 
“top” should be typed on a gummed label and affixed on the back of each 
illustration. Do not write directly on the print. 

Magnification and stain should be provided for histologic sections. Full- 
color illustrations should be submitted as 35-mm, positive color transpar- 
encies, mounted in cardboard and carefully packaged. Do not submit glass- 
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mounted transparencies or color prints. Fee is $4UU for up to six square- 
finished color illustrations that fit on one page. A letter of intent to pay the 
fee must accompany submission. 

All photographs in which there is a possibility of patient identification 
should be accompanied by a signed statement of consent from both parents_ 
(or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 
type double-spaced, and in AMA format. Please follow the exact order of 
information and punctuation in the examples below. Note: List all authors 
and/or editors up to six; if more than six, list the first three and “et al.” 

Journal articles: Scott GB, Buck BE, Leterman JG, Bloom FL, Parks 
WP. Acquired immunodeficiency syndrome in infants. N Engl J Med. 
1984;310:76-81. 

Books: Naeye RL. How and when does antenatal hypoxia damage fetal 
brains? In: Kubli F, Patel N, Schmidt W, Linderkamp O, eds. Perinatal 
Events and Brain Damage in Surviving Children. New York, NY: Springer 
Verlag NY Inc; 1988:83-91. 

Unpublished data, personal communications, or manuscripts “in prepa- 
ration” or “submitted” should not be included in the list of references. Such 
material, if essential, may be incorporated in the body of the article. 

Authors are responsible for the accuracy of the references. 

12. Investigations involving human subjects require a specific statement 
in the “Methods” section that an appropriate institutional review board 
approved the project and/or that informed consent was obtained from both 
legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author. Brief 
acknowledgements to specific contributors directly involved in the content 
of the manuscript may be placed at the end of the text, before the references. 
General acknowledgements will be deleted. 

Step 3. — Special Departments. — Criteria for several special departments 
are given below. 

1. The Pediatric Forum.—This is the place for comment, criticism, 
observations, and discussion of “issues of current concern and importance 
for children’s health,” in addition to letters that comment on articles in 
previous issues of AJDC. The Editor reserves the right to conduct review 
of and to edit all submissions. THE READER SHOULD SUBMIT TRI- 
PLE-SPACED COPY CLEARLY MARKED “FOR PUBLICATION” AND 
SIGNED BY ALL AUTHORS. REFERENCES, IF INCLUDED, 
SHOULD CONFORM TO THE USUAL AMA FORMAT. Copyright as- 
signment, signed by all authors, must accompany the original submission. 

2. From Research to Relevance. —Purrose: To focus on significant 
research that has a high probability of being translated into clinical 
usefulness. 

3. Educational Interventions. — Purpose: To share information concern- 
ing any educational efforts in the broad field of pediatrics. 

4. Sports Medicine. —Purrose: To provide current information related 
to the medical needs of young athletes, as pertinent to counseling young 
athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current 
concepts in the prevention, diagnosis, and treatment of sports-related 
illnesses and injuries. 

5. Picture of the Month. —Submissions should be sent directly to Murray 
Feingold, MD, National Birth Defects Center, Kennedy Memorial Hospital, 
30 Warren St, Brighton, MA 02135, and should conform to the format for 
original articles in terms of the text, references, and illustrations. 

6. Radiological Case of the Month. — Submissions should be sent directly 
to Beverly P. Wood, MD, University of Rochester Medical Center, 601 
Elmwood Ave, PO Box 648, Rochester, NY 14642. Submissions should 
conform to the format for original articles in terms of the text, references, 
and illustrations. 





Author’s Checklist 


. Cover letter with name, address, and telephone number of 
corresponding author. 

. Copyright transmittal, affirmation, and financial statements 
signed by ALL authors. 

3. Original typed manuscript plus three copies. 

4. Triple-spacing; double-spacing for tables and legends. 

5. Right margins UNJUSTIFIED. 

6. Title 75 characters or less. 

7 
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. Abstract included. 
. References in proper format, cited in numerical order. 
9. Four sets of illustrations. 
10. Four sets of legends for illustrations. 
11. Proper consent forms for patient photographs. 
. Permission forms for illustrations previously published else- 
where. 
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Enfamil... 
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ratio — similar to that of breast milk. 4# 
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THE SILENT 
ENERGY CRISIS 


The lethargic, hypotonic child. The fretful infant who doesn’t eat. No specific 
evidence of disease...yet something clearly is wrong. 


Fortunately, pediatricians are now identifying a cause of these and other 
similarly perplexing symptoms: an inability to metabolize fatty acids. One cause 
of this problem is primary systemic carnitine deficiency. 


Why children require adequate carnitine 

Carnitine is essential for fatty-acid oxidation and synthesis in energy production. 
Carnitine deficiency results in loss of energy and toxic accumulations of free 
fatty acids. When carnitine supply is inadequate, heart and skeletal muscle 
activity may be severely impaired. 


Primary systemic carnitine deficiency may be associated with the following: 
e hypoglycemia » congestive heart failure * cardiomegaly 
* hypotonia e neurologic disturbances » cardiac arrest 
. hepatomegaly » progressive myasthenia » impaired growth and 
e hepatic coma «lethargy development in infants 
* encephalopathy 


Because oral carnitine therapy has been proven effective in primary systemic 
carnitine deficiency in children and because it has little or no toxicity, 
CARNITOR” (levocarnitine) should be considered in all suspected cases 

of this syndrome. 


So safe, there are no contraindications 

CARNITOR” has no serious side effects apart from mild diarrhea, which 

is easily reversible with dosage adjustment or discontinuance. Because mild 
GI complaints have been reported, tolerance should be monitored closely 
during the first week and after any dosage increase. 


. Pediatric dosage: 50-100 mg/kg/day of CARNITOR’” Tablets or CARNITOR” 
(100 mg/ml) Oral Solution. 


FOR INFORMATION: 
(800) 447-0169 


THE ONLY PRESCRIPTION FORMULATION IN TABLETS AND ORAL SOLUTION 


See brief summary of CARNITOR® (levocarnitine) prescribing information on the adjacent page 





(LEVOCARNITINE) INDEX TO ADVERTISERS 


Reference: 1. Lohninger A, Kaiser E, Legenstein E, et al: 
Carnitine, metabolism and function, in Kaiser E, Lohninger A 
(eds): Carnitine—Its Role in Lung and Heart Disorders. 
Basel, Switzerland, Karger, 1987, p 4. 





CARNITOR® (LEVOCARNITINE) 


Before prescribing, please consult complete product 
information, a summary of which follows: 


INDICATIONS AND USAGE CARNITOR (levocarnitine) is 
indicated in the treatment of primary systemic carnitine Beech WHE osaa okt cans taened es oeeas 


deficiency. B 
urroughs Wellcome Company ..........+ eet 
CONTRAINDICATIONS None known. g pany 1052 


WARNINGS None. 
PRECAUTIONS 


General CARNITOR Oral Solution is for oral/internal use 
only. Not for parenteral use. Gastrointestinal reactions may 
result from too rapid consumption. CARNITOR Oral Solution 
may be consumed alone, or dissolved in drinks or other liquid 
foods to reduce taste fatigue. It should be consumed slowly 
and doses should be spaced evenly throughout the day 
(every 3-4 hours, preferably during or following meals) to 


maximize tolerance. Fisons Corporation ......... 993-994, 1013-1014, 1035-1036 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

Mutagenicity tests have been performed in Salmonella 

ida Saccharomyces cerevisiae, and 
ichizosaccharomyces pombe that do not indicate that 

CARNITOR is mutagenic. Long-term animal studies have 

not been conducted to evaluate the carcinogenicity of 

the compound. 


Usage in pregnancy Pregnancy Category B Reproductive 

studies have been performed in rats and rabbits using 

geet administration at doses equivalent on a mg/kg 
asis to the suggested oral adult dosage and have revealed 


no harm tothe fetus due to CARNITO . There are, however, McNeil Consumer Products Company .. 960A-B, 1005-1006 
no adequate and well-controlled studies in pregnant women. ate rria 

Because animal reproduction studies are not always Mead Johnson Nutritional Division ....... Cover 2, 965-966 
predictive of human response, this drug should be used Mennen Company 


during pregnancy only if clearly needed. 


Nursing mothers Levocarnitine is a normal component of 
human milk. Levocarnitine supplementation in nursing 
mothers has not been studied. 


Pediatric use See Dosage and Administration. 


ADVERSE REACTIONS Various mild gastrointestinal 
complaints have been reported during the long-term 
administration of oral L- or D, L-carnitine; these include 
transient nausea and vomiting, abdominal cramps, and 
diarrhea. Mild myastnenia has ee described oy in uremic l 
patients receiving D, L-carnitine. Gastrointestinal adverse i 
reactions with CARNITOR Oral Solution dissolved in liquids Osler Institute 
might be avoided by slow consumption or by greater dilution. 
Decreasing the dosage often diminishes or eliminates 
drug-related patient body odor or gastrointestinal symptoms 
when present. Tolerance should be closely monitored during 
first week of administration, and after any dosage increases. 


OVERDOSAGE There have been no reports of toxicity from 
carnitine overdosage. The oral LDso of levocarnitine in mice is 
19.2 g/kg. Carnitine may cause diarrhea. Overdosage should 
be treated with supportive care. 


DOSAGE AND ADMINISTRATION 


CARNITOR Tablets: Recommended adult dosage is 990 mg 
two or three times a day using the 330-mg tablets, 
depending on clinical response. Recommended dosage for 
infants and children is 50-100 mg/kg/day in divided 

doses, with a maximum of 3 g/day. Dosage should begin at 
50 mg/kg/day. The exact dosage will depend on clinical 
response. Monitoring should include periodic blood 
chemistries, vital signs, plasma carnitine concentrations, and 
overall clinical condition. 


CARNITOR Oral Solution: Recommended adult dosage is 

1-3 glday fora a subject which is equivalent to 

10-30 mi/day of CARNITOR Oral Solution. Higher doses 

should be administered only with caution and only where 

ale pele re Hot eens = saom likely Sigma Tau ..... wee « 946-948 
at higher doses will be of benefit. Dosage should start at . . . 

1 g/day (10 mi/day), and be increased slowly while assessing SmithKline-Beecham Laboratories ................951-952 

tolerance and therapeutic response. Monitoring should 

include periodic blood chemistries, vital signs, plasma 

carnitine concentrations, and overall clinical condition. 

Recommended dosage for infants and children is 

50-100 mg/kg/day which is equivalent to 0.5 ml/kg/day 

CARNITOR Oral Solution. Higher doses should be 

administered only with caution and only where clinical 

and biochemical considerations make it seem likely that 

higher doses will be of benefit. Dosage should start at 

50 mg/kg/day, and be increased slowly to a maximum of 

3 g/day (30 mi/day) while assessing tolerance and therapeutic 

response. Monitoring should include periodic blood 

chemistries, vital signs, plasma carnitine concentrations, and 

overall clinical condition. See PRECAUTIONS/General 

above for additional information. 


HOW SUPPLIED CARNITOR Tablets are supplied as 
330-mg, individually foil-wrapped tablets in boxes of 90. 
Store at room temperature (25°C). CARNITOR Oral Solution 
is supplied in 118-ml (4 fl oz) multiple-unit plastic containers 
packaged 24 per case. Store at room temperature (25°C). 


CAUTION Federal (USA) law prohibits dispensing without 


Reed & Carnrick .... oS nok deal ORO 
Ross Laboratories ........... 1049, Cover 3 


Wyeth-Ayerst Laboratories .... E APEA GONOD © 


prescription. 
CARNITOR Oral Solution manufactured for Sigma-Tau, Inc. While every precaution is taken to enswre accuracy, we cannot guarantee 
By: Barre-National, Inc., Baltimore, MD 21207-2642 against the possibility of an occasional change or omission in the preparation 
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For impetigo: 


The appeal in dasa on ence 


E Proven as effective as oral erythromy 
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E Unique mode of action with no cross-resistance 

W Available only by prescription 

S s aureus, Group A Streptococcus includin 

Streptococcus pyogenes 

In activity does not necessarily imply ir 
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Please see adjacent page for full prescribing informatior 





BACTROBAN” 


(mupirocin) 
Ointment 2% 
For Dermatologic Use 


DESCRIPTION 
Each gram of BACTROBAN® Ointment 2% contains 20 mg mupirocin in a 
ind water miscible ointment base consisting of oer geol 400 and 
lyethylene glycol 3350 ee glyco ointment, N.F.). Mupirocin is a 
urally-occurring antibiotic. The chemical name is 9-4-[5S-(2S,3S-epoxy-5S- 
jroxy-4S-methylhexyl)-3R,4R-dihydroxytetrahydropyran-2S-yl]-3-methylbut- 
‘)-enoyloxy-nonanoic acid. The chemical structure is: 


CH 
ots $ {Dye CO,[CHalxCOOH 
Hs An af 9 CH3 
o 
HO mupirocin 


CLINICAL PHARMACOLOGY 

Mupirocin is produced by fermentation of the organism Pseudomonas 
orescens. Mupirocin inhibits bacterial protein synthesis by reversibly and 
scifically binding to bacterial isoleucy! transfer-RNA synthetase. Due to this 
ide of action, mupirocin shows no cross resistance with chloramphenicol, 
ponin fusidic acid, gentamicin, lincomycin, methicillin, neomycin, 
vobiocin, penicillin, streptomycin, and tetracycline. 
Application of “C-labeled mupirocin ointment to the lower arm of normal 
ile subjects followed by occlusion for 24 hours showed no measurable 
temic absorption (<1.1 nanogram mupirocin per milliliter of whole blood) 
asurable radioactivity was present in the stratum corneum of these subjects 
hours after application. 
Microbiology: The following bacteria are susceptible to the action of 
EA in vitro: the aerobic isolates of Staphylococcus aureus (including 

icillin-resistant and B-lactamase producing strains), Staphylococcus 
idermidis, Staphylococcus payee and Streptococcus gogenes. 
Only the organisms listed in the INDICATIONS AND USAGE section have 
èn shown to be clinically susceptible to mupirocin. 

INDICATIONS AND USAGE 

BACTROBAN® (mupiro NP GATIONS Anp St for the topical treatment of 
petigo due to: Staphylococcus aureus, beta hemolytic Streptococcus", and 
eptococcus pyogenes, 


*Efficacy for this organism in this organ system was studied in fewer than ten 


ections. 
CONTRAINDICATIONS 
This drug is contraindicated in individuals with a history of sensitivity reac- 
ns to any of its components. 
WARNINGS 
BACTROBAN® Ointment is not for ophthalmic use. 
PRECAUTIONS 
If a reaction suggesting sensitivity or chemical irritation should occur with the 
e of BACTROBAN® Ointment, treatment should. be discontinued and 
propriate alternative therapy for the infection instituted. + 
As with other antibacterial products prolonged use may result in overgrowth 
nonsusceptible organisms, including fungi. 
ncy category B: Reproduction studies have been performed in rats 

d rabbits at systemic doses, i.e., orally, subcutaneously, and intramuscularly, 
| to 100 times the human nra? dose and have revealed no evidence of 
ipaired fertility or harm to the fetus due to mupirocin. There are, however, no 

uate and well-controlled studies in pregnant women. Because animal 
Jdies are not always predictive of human response, this drug should be used 
iring pregnancy only if clearly needed. 
Nursing mothers: It is not known whether BACTROBAN® is present in 
bat k. Nursing should be temporarily discontinued while using 


ADVERSE REACTIONS 
The sew local adverse reactions have been reported in connection with 
e use of BACTROBAN® Ointment: burning, stinging, or pain in 1 5% of 
tients; itching in 1% of patients; rash, nausea, erythema, dry skin, tenderness, 
telling, contact dermatitis, and increased exudate in less than 1% of patients. 
DOSAGE AND ADMINISTRATION 
A small amount of BACTROBAN® Ointment should be applied to the affected 
ea three times daily. The area treated may be covered with a gauze dressing if 
isired. Patients not showing a clinical response within 3 to 5 days should be 
~evaluated. 
HOW SUPPLIED 
BACTROBAN® (mupirocin) Ointment 2% is supplied in 15 gram tubes. 
(NDC #0029-1525-22) 


Store between 15° and 30°C (59° and 86°F) 
(38020/B88-REV. FEB. 1988 


eference: 
Data on file, Medical Department, Beecham Laboratories. 


Beecham 


laboratories 
BRISTOL, TENNESSEE 37620 
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Subscription 
new looseleaf format 


See for 
yourself 


how DRUG EVALUATIONS 
Subscription can enhance your practice 


How do you decide what to prescribe for hypertension in diabetics? How do 
you determine whether a patient’s impotence is amenable to drug therapy? 
How do you determine if the drug you want to prescribe is safe for a 
pregnant patient? And how do you stay abreast of new prescription 
medications? 


You'll find authoritative answers to most of the drug questions you 
encounter in daily practice in DRUG EVALUATIONS Subscription from the 
American Medical Association. 


Now the most clinically relevant reference available on prescription drugs 
comes in a convenient new looseleaf format, updated quarterly, With DE 
Subscription, you ll always have the latest information at hand. 


Call the AMA toll-free today for a free sample. And see for yourself how DE 
Subscription can enhance your practice. Choose one of four newly revised 
chapters: Antihypertensive Drugs, Drugs Used in Male Reproductive 
Dysfunction, Antiviral Drugs, or Drugs Used in Mood Disorders. 


Become a Charter Subscriber — and save 20 percent 

Until Dec 31, 1990, Charter Subscriptions are available for only $116 
—that’s 20 percent off the regular price. Call 1-800-621-8335 to use 
your Visa or MasterCard, or for price quotes on special orders for 


medical students and residents. American 
Medical 
Order your free chapter: 1-800-621-8335 Associati 


To order your free chapter, just call the AMA's toll-free number. Or use your 
Visa or MasterCard to become a Charter Subscriber today — and save 20 
percent. 


e The special Charter Subscriber offer is good through Dec 31, 1990. 
This offer cannot be combined with any other discount offer. 

e Visa or MasterCard number must accompany phone orders. 

e Please allow 6-8 weeks for your subscription to begin. 

e Call 1-800-621-8335 for price quotes on special orders for medical 
students and residents. 





The Pediatric Forum 


This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Neonatology and Residency 
Training: Enough Is Enough 


Sir—I applaud Alan Bedrick’s' ac- 
knowledgment in his editorial in the 
February 1990 issue of AJDC that 6 
months of neonatology in a 3-year 
pediatric residency is excessive. I also 
concur with his justification for his 
specialty’s presence in residency 
training. However, I believe he has 
omitted several important issues rel- 
evant to the title of his editorial. 

1. Neonatal nurse practitioners 
(NNPs) do, in fact, cost a lot more 
money, but rather than admonishing 
us to “keep [that] in mind,” why not 
confront the issue head on, indicating 
that few institutions have found the 
ability to solve that financial conun- 
drum. 

2. The neonatal intensive care unit 
(ICU) is a great place to learn critical 
care medicine, and 15 to 20 years ago 
that and the pediatric ICU were the 
only places in which it could be 
learned. Now, however, most large, 
free-standing children’s hospitals are 
veritable ICUs from top to bottom. 
Our residents are hardly lacking crit- 
ical care experience. 

3. As residency program directors, 
like myself, attempt to integrate less 
intensive care experiences into our 
programs, we face many logistical, 
financial, and political issues. We must 
reconcile the service needs and grow- 
ing workloads in the neonatal ICU and 
other critical care rotations, and the 
(legitimate) work-hour restrictions, 
with the desire to provide more expe- 
riences in an office setting, in a devel- 
opmental clinic, or in other rotations 
equally relevant, if not more so, to 
general pediatric practice. Increasing 
the size of the residency is not a long- 
term solution; the pool of quality res- 
idents is finite, and goals for good 
residency training are almost infinite. 
Staffing the neonatal ICU with nurse 
practitioners requires creative solu- 
tions to existing (and increasing) fi- 
nancial limitations. Issues of “entitle- 
ment” (eg, I am entitled to x number 
of residents on my service) must be 
resolved. 
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4. Dr Bedrick further justifies ne- 
onatal ICU time with the acknowledg- 
ment that our resident graduates will 
be caring for the neonatal ICU grad- 
uates in their practice. Do we teach 
our residents how to do that? How 
many neonatologists follow their neo- 
natal ICU graduates long term, and of 
those who do, how many involve resi- 
dents in the clinic providing such care? 
Perhaps if neonatologists provide 
more ongoing care of this sort, Dr 
Bedrick’s rationale for neonatal ICU 
time would be more convincing. 

Within the Northwestern Univer- 
sity-Children’s Memorial Hospital (Chi- 
cago, Ill) program, we have not resolved 
all of these problems either, but we do 
openly acknowledge them as important 
issues. In addition, since 1986, we have 
repeatedly reiterated to our faculty that 
no increase in resident time or number 
in the neonatal ICUs will occur, and that 
workloads of existing residents will not 
be allowed to increase. This statement 
was made when expansion plans for two 
of our three neonatal ICUs were being 
made, and to date, no change in resident 
assignment has occurred. More re- 
cently, we have extended this perspec- 
tive to all inpatient rotations, includ- 
ing a soon-to-be-opened bone marrow 
transplant unit, indicating that 
changes in resident staffing for exist- 
ing or new units must be predicated 
on the educational value of such 
change, not merely on service needs 
alone. 

It is imperative that residency train- 
ing programs no longer be allowed to 
evolve spontaneously, as they have in 
the past, reflecting little more than 
the service needs of the institution. 
Such unchecked evolution resulted in 
the excessive neonatal ICU time that 
is present in most residencies today. 
We cannot let history repeat itself. 

Rosert J. WiIntER, MD 
Office of Pediatric Education 
The Children’s Memorial Hospital 
2300 Children’s Plaza 
Box 18 
Chicago, IL 60614 
1. Bedrick AD. Neonatology in residency cur- 


ricula: how much is too much? AJDC. 1990;144: 
159. 


In Reply.—I appreciate Dr Winter’s 
thoughts and concerns regarding my 
recent editorial on the educational val- 
ues (and limitations) of pediatric resi- 
dent rotations in neonatal ICUs. How- 
ever, my brief communication was not 
intended to be a comprehensive trea- 
tise on the “ills of the NICU”; all 
important and relevant issues could 
not be covered. However, several of Dr 
Winter’s points require some clarifi- 
cation. 

My comments concerning utilization 
of NNPs was not intended as an ad- 
monishment or warning, but to point 
out that service needs can (and should) 
be met by health care providers other 
than residents. Unfortunately, the 
cost of NNPs must be borne by hos- 
pitals (in most cases) as part of the 
cost of doing business. No doubt, this 
cost will be passed on to the consumer 
in the form of higher bills for hospital 
services. Hospitals must absorb this 
expense if they and the educational 
programs they support are to maintain 
viability. Unfortunately, this solution 
may not necessarily be creative or 
palatable, but it is the reality of the 
situation. Perhaps the cost should be 
shared with neonatologists and pedi- 
atricians who utilize NNPs in caring 
for their patients. Can or should neo- 
natologists render professional 
charges for services rendered by 
NNPs working under their direction? 
One can then expect physician profes- 
sional fees to increase. The end result 
is again higher costs to the patient. 
The issues are complex. 

The fact that pediatric residents will 
care for neonatal ICU graduates after 
discharge from the hospital is, per- 
haps, one of the greatest justifications 
for their participation in neonatal ICU 
rotations. Not only do neonatologists 
provide resident education in posthos- 
pital outpatient management of these 
patients, but all members of teaching 
faculties (full-time academic and pri- 
vate practitioners) must participate in 
this responsibility. Educational curric- 
ula must include experiences in devel- 
opmental pediatrics and “chronic care 
rotations” to insure resident under- 
standing and skills for providing the 
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complex, comprehensive care many of 
these patients require. 

Physicians in Pediatric Education at 
Children’s Memorial Hospital should 
be congratulated for not compromis- 
ing resident education at the expense 
of service requirements. However, 
educational experiences in the neo- 
natal ICU must not be the “sacrifi- 
cial lamb” as we modify resident cur- 
ricula to meet evolving educational 
needs and to relieve excessive service 
needs. 

Aran D. Bepricx, MD 
Section of Neonatology and 

Nutritional Sciences 
Department of Pediatrics 
University of Arizona 
Tucson, AZ 85724 


Agent B and the Distort System: 
Another Approach 


Sir.—Hecht’s account! of the ill treat- 
ment that agent B received at the 
hands of the justice system would be 
difficult to believe except for the fact 
that many such travesties have oc- 
curred and continue to occur. Physi- 
cians should have little difficulty in 
recognizing agent B, an agent that has 
saved millions of lives worldwide in 
the past 40 years. Accusations regard- 
ing the risks of this agent lack scien- 
tific validity, but have resulted in liti- 
gation and publicity that have 
endangered its acceptance by the pub- 
lic, impeded the development of anal- 
ogous products for other disorders, 
and wasted millions of dollars. 

Dr Hecht is correct that the current 
justice mechanisms in this country, 
particularly those related to liability 
for personal injury, are inappropri- 
ately constituted for the resolution of 
these issues. Lay juries cannot be 
expected to comprehend complex sci- 
entific issues, and most judges have 
difficulty understanding them as well. 
Indeed, in the United Kingdom, 
where such cases are heard by judges 
rather than by juries, it has been 
suggested that the judge should have 
a medical as well as a legal degree.” 
Unfortunately, given the self-inter- 
est and lack of public conscience of 
most of the personal injury lawyers 
in the country, as well as some de- 
fense lawyers, changes in the legal 
system are unlikely in the foreseeable 
future. 

In addition to the warped tort sys- 
tem in the United States, which would 
more appropriately be called the dis- 
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tort system, including its susceptibil- 
ity to abuse by segments of the legal 
profession and the poor public under- 
standing of science, including cause 
and effect, all of which are fostered by 
irresponsible, self-serving, sensation- 
alizing segments of the news media, 
two closely linked factors that we be- 
lieve are important in the pathogene- 
sis of our problems with agent B have 
received scant attention. The first of 
these is that the parents of a child 
with serious neurologic handicaps can- 
not help but be sorely distressed by 
feelings of anguish and guilt, a human 
tendency to assign blame elsewhere, 
and present and future financial bur- 
dens. The second factor is a major 
contributing factor to the litigation 
over agent B, which is that this 
wealthy country has turned its back 
on many of the compromised members 
of our population, including the aged, 
the homeless, those without adequate 
resources for medical care, and the 
handicapped.* In relation to handi- 
capped children specifically, the prev- 
alence of moderate to severe mental 
retardation, whatever the cause, is 3 
per 1000, which translates to 12000 
children in each annual birth cohort in 
the United States. We believe that the 
enormous burdens borne by these 
families would be ameliorated if they 
were provided with reasonable sup- 
port systems. 

Thus, in our view it is not unreason- 
able that families who desperately 
need help with the care of a seriously 
handicapped child turn to the tort 
system when they can identify a tem- 
poral or other relationship to agent B 
or any other litogen. Because the age 
at which agent B is administered ap- 
proximates the age at which manifes- 
tations of serious congenital neuro- 
logic handicaps begin to be 
recognized, such a coincidental, but 
noncausative, relationship can often 
be identified. Who can blame these 
families for grasping at straws, partic- 
ularly given encouragement from law- 
yers and the media? 

We believe that what we, as the 
pediatric community, should do is to 
augment our efforts to provide public 
support for all handicapped children 
and their families, and not just provide 
special programs for those with cer- 
tain categorical disorders, to avoid 
litigation as we have done with agent 
B. If reasonable help for all types of 
handicaps were available from public 
funds, we believe that many of our 
problems regarding agent B and other 


agents would vanish.*° Let us do it 
right. 
EDWARD A. Mortimer, Jr, MD 
Department of Epidemiology 
and Biostatistics 
Case Western Reserve University 
School of Medicine 
2119 Abington Rd 
Cleveland, OH 44106-2333 


JAMES D. CHERRY, MD 
Department of Pediatrics 
UCLA School of Medicine 
18033 Le Conte 
Los Angeles, CA 90024-1752 
Dr Mortimer and Dr Cherry have served as 


consultants to, and have received grant money 
from, a manufacturer of agent B. 
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The Use of Anabolic Steroids 


Sir.—The nonmedical use of anabolic 
steroids among high school students is 
an issue that requires better definition. 
Terney and McLain’ present data that 
show that 4.4% of the students in a large 
Chicago, Ill, high school admit to using 
anabolic steroids, an incidence that is 
quite concerning. However, the inter- 
pretation of the data is compromised by 
questions regarding the study design. 
In my experience, the term anabolic 
steroid is relatively unfamiliar to many, 
if not most, school-aged children. None 
of the survey questions in this study 
verified that the subjects understand 
this term, and no mention was made of 
presurvey education. An unknown per- 
centage of the children will be familiar 
with the term steroid as used for treat- 
ment of asthma, allergies, and other 
medical conditions and might answer in 
the affirmative without knowing the 
meaning of anabolic. Another unknown 
percentage of the children may have had 
anabolic steroids prescribed by their 
physicians for treatment of growth and 
pubertal disorders. If this is a typical 
high school population, another group 
might be expected to answer in the affir- 
mative for a host of reasons unrelated to 
actual use. While it is certainly of con- 
cern that 63 of 94 subjects claiming to 
use anabolic steroids indicated they 
had nonphysician sources for the drug, 
this appears to represent an unproved 
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allegation in this study. 

Another concern is that only 2113 of 
3047 students answered the survey. 
While a 69% return rate may be excel- 
lent for most surveys, I would question 
whether the study population is biased 
in this case, ie, toward students in- 
volved in health and physical education 
classes. 

For all of the above reasons, the cal- 
culations of incidence within this popu- 
lation appear somewhat unjustified. 
Furthermore, it is absolutely inaccu- 
rate to use these data to estimate an 
overall population incidence for an oc- 
currence that is likely to have regional 
variability. The statement suggesting 
that 700000 high school students use 
anabolic steroids is particularly objec- 
tionable, since this is precisely the type 
of false estimation that may lead to pub- 
lic misperception. 

Finally, we as physicians should be 
careful of how we define a problem for 
ourselves and for the public. While the 
nontherapeutic use of any medication 
among children and adolescents is to be 
deplored, the actual individual and pop- 
ulation risks and benefits of anabolic 
steroid use and abuse are ill defined.’ In 
high doses, anabolic steroid use in chil- 
dren causes inappropriate virilization 
and premature epiphyseal closure. Re- 
versible liver dysfunction may occur at 
any dose. In my experience, these and 
other adverse consequences are rarely 
observed as a consequence of nonpre- 
scription anabolic steroid use. The seri- 
ousness of any medical problem should 
be judged not only by its occurrence in 
the population, but also by the medical 
consequences that may result. There- 
fore, I find it difficult to regard anabolic 
steroid use as a “serious drug problem” 
in the same way that we think of alcohol 
and street drugs. 

Any attempt at problem identifica- 
tion and intervention will ultimately re- 
quire accurate epidemiologic data and a 
better understanding of the medical 
consequences. The data presented in 
this study do not appear to contribute to 
our understanding in either direction. 


PHILLIP D. K. Lez, MD 
Diabetes Center, 
Department of Pediatrics 
Baylor College of 
Medicine 
8080 N Stadium Dr 
Houston, TX 77054 
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In Reply.—I thank Dr Lee for his 
thoughtful comments. He raised sev- 
eral issues related to our study about 
the use of anabolic steroids in high 
school students.! He suggested that 
students with medical conditions, such 
as growth disorders, allergies, and 
asthma may be taking steroids or 
other similar medications and may be 
confused by the term anabolic ster- 
oids. The number of students taking 
medication for growth disorders is 
likely to be extremely small. It also 
seems reasonable to conclude that 
those students would be very likely to 
know they were taking growth hor- 
mone and would be unlikely to confuse 
them with anabolic steroids. While it 
is estimated that 5% to 10% of children 
will have signs and symptoms of 
asthma during childhood,? the number 
of adolescents with asthma severe 
enough to necessitate long-term cor- 
ticosteroid therapy is extremely small. 
It again appears likely that this select 
group would be unlikely to confuse 
anabolic steroids with their medica- 
tion. 

Dr Lee also suggested that a 69% 
return rate of the survey may reflect 
a biased sample of the population. This 
is not likely to be valid, for while all 
the students in this school take phys- 
ical education, they may not partici- 
pate every day. Also, our distribution 
of students by grade who completed 
the survey reflected the ratio of stu- 
dents by grade in the entire school. 
All of the students who were in these 
classes on the day of the survey com- 
pleted the survey. Thus, it is likely 
that the respondents were represen- 
tative of the entire population. 

Dr Lee also leveled strong criticism 
at our attempts to estimate a nation- 
wide number of adolescents who may 
be using anabolic steroids, stating 
there may be regional variability. 
While it is no doubt true that there 
will be regional variation, other recent 
studies using slightly different meth- 
ods have shown an incidence of use of 
6.6% in 12th-grade boys? and 11.1% in 
11th-grade boys.‘ Thus, it seems rea- 
sonable, based on these studies, to 
suggest that the use of anabolic ster- 
oids by adolescents may be a signifi- 
cant problem. 

Finally, Dr Lee stated that the ac- 
tual individual and population risks 
and benefits of anabolic steroid use 
and abuse are ill defined. He is correct, 
and it is likely to be at least another 5 
to 10 years before the medical profes- 
sion has a clear view of the side effects. 


However, physicians who are treating 
patients who use anabolic steroids are 
aware of significant side effects. Only 
time will tell if these side effects are 
permanent. Let us hope, for the ben- 
efit of our youth, that they are not. 

Larry G. McLain, MD 

The Lutheran General Medical 

Group, SC 

1775 Ballard Rd 

Park Ridge, IL 60068 
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Infectious Conditions in Day Care: 
There Is More Than Enteritis 
and Rhinitis 


Sir. — There has been a proliferation of 
articles in the last 5 years about the 
incidences of diarrheal illnesses and 
upper respiratory infections in day- 
care settings. Those unfamiliar with 
day care might conclude that these are 
the only infectious conditions encoun- 
tered to any extent. Such is not the 
case. I herein report the incidence of 
“other” infectious conditions in one 
day-care center during the course of 
more than 5 years. 


Methods. —The day-care center is located 
in Baltimore, Md, in a refurbished church, 
and serves middle- to upper-middle-class 
children. The center has been in operation 
for 52 years and currently has an average 
daily attendance of 70 children, aged 2% to 
6 years. There are five teachers, all of whom 
have degrees in early childhood education, 
and five to six assistant teachers/volun- 
teers on site when the center is open. Hours 
of operation are 7:30 am to 5:30 pm. The 
enrollees, who are all toilet trained, are 
grouped into five classes. Children spend 
playtime both indoors and, weather per- 
mitting, outdoors. The center had 114 for- 
mer and 77 current enrollees in 5% years, 
accounting for 3695 child months. All chil- 
dren received health care from their own 
physicians. 

The number and types of infectious con- 
ditions as recorded in the child’s record 
(required by Baltimore law) were tallied 
for the entire 66-month period that the 
center has been in existence. This letter 
focuses on conditions (other than the com- 
mon cold or diarrheal illnesses) that at 
least 10% of enrollees contracted over 66 
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months: otitis media, culture-proved group 
A streptococcal pharyngitis, varicella, and 
conjunctivitis. 

Whenever an enrollee was absent for 
more than 1 day or received oral or topical 
antibiotics for any reason, a note from the 
child’s physician, stating the diagnosis and 
medicine dosage (if applicable), was man- 
datory for the child to return to day care. 
All children with evidence of conjunctivitis 
or varicella were excluded until their eyes 
were without infection or all their chicken 
pox had scabbed. Children with group A 
streptococcal disease or otitis media were 
expected to be receiving some type of 
antibiotic treatment. 


Results.—Twenty-nine percent of 
the enrollees experienced at least one 
episode of physician-documented oti- 
tis media in the 66 months. Although 
there was a slight male predominance 
in the incidence of otitis (55%), this 
was not different from the overall per- 
centage of boys enrolled in the center 
since its inception (52%). There was 
no clustering of cases. Twenty-five 
children (12%) had multiple episodes 
of otitis media (range, 2 to 10 episodes) 
during their stay at the center. 

Evidence of culture-proved group A 
streptococcal pharyngitis or scarlet 
fever occurred in 11% of the enrollees. 
There was no clustering of cases and 
no sex differences. Twenty-four per- 
cent of enrollees contracted varicella. 
There were no sex differences. Clus- 
tering of cases was quite obvious. Of 
the 45 episodes, 10 (22%) occurred in 
March 1988, 5 (11%) occurred in the 
spring of 1987, and 14 (31%) occurred 
in the spring of 1984. 

Conjunctivitis was another condi- 
tion that demonstrated clustering. 
Nineteen (9.9%) enrollees had 20 epi- 
sodes of conjunctivitis. Fourteen 
(70%) of these episodes occurred in 
mid-April through early May 1987. 

Comment.—Due to the intensive 
hygienic measures that this center 
imposes on staff and enrollees (eg, 
frequent hand washing, separate ar- 
eas for eating and toileting), the inci- 
dence of conditions spread by contact 
with infected skin alone was quite low; 
no condition occurred in more than 3% 
of enrollees. More difficult to control 
were conditions spread by the respi- 
ratory route. Streptococcal pharyngi- 
tis was not rare, although it did not 
have as high an incidence as that re- 
ported by Smith et al.' Varicella had a 
very high incidence once it was intro- 
duced to susceptible preschoolers. The 
miniepidemics of varicella occurred, 
without exception, in the spring 
months, when Baltimore typically ex- 
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periences an increased incidence of 
varicella. Conjunctivitis, too, demon- 
strated clustering, since 70% of the 
cases occurred at one time. Al- 
though the center excludes children 
with varicella and conjunctivitis, 
spread of the causative organisms 
might occur so early in the courses of 
the conditions to make it extremely 
difficult to control the spread of dis- 
ease. 

Without exception, every child with 
otitis media had documentation in his 
or her record of antecedent or concom- 
itant upper respiratory symptoms. In 
a study by Fleming et al,? symptoms 
of upper respiratory tract involve- 
ment were significantly more likely in 
children with ear infections than in 
those without. Because these symp- 
toms in the enrollees in this study 
were not proved to be of infectious 
cause (ie, no viral studies, no fever 
documentation), one cannot conclude 
that all episodes of otitis media in 
these children were caused by upper 
respiratory infections. The high inci- 
dence of otitis media in these enrollees 
is in agreement with incidences re- 
ported by Tos and colleagues,* Stran- 
gert,‘ Ingvarsson et al, and Lundgren 
et al.° The incidence of multiple epi- 
sodes of otitis media experienced by 
day-care attendees in this study 
agrees with the 10% incidence re- 
ported by Strangert.‘ 

Pediatric health professionals car- 
ing for day-care enrollees should coun- 
sel parents about the most common 
conditions encountered in day care, 
their methods of spread, their degree 
of contagiousness, and their treat- 
ment, if any. Day-care providers, too, 
should review with parents the most 
common infections seen at their cen- 
ters and the specified measures taken 
(eg, hand washing, isolation or exclu- 
sion of ill enrollees) to limit or prevent 
the spread of disease. 

PATRICIA FosaRELLI, MD 

Department of Pediatrics 

The Johns Hopkins Medical 
Institutions 

CMSC 144 

Baltimore, MD 21205 
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Diagnosis, Incidence, and 
Prevention of Congenital 
Toxoplasmosis 


Sir. —The recent overview of the liter- 
ature on toxoplasmosis by Koskiniemi 
and colleagues' should have been more 
critical to achieve its purpose. It fails 
to distinguish between proven tech- 
niques and solutions with relatively 
untried procedures. Concerning the 
serologic diagnosis, the titers in none 
of the tests correlate with the severity 
of disease or infection; this is not a 
shortcoming of the Sabin-Feldman dye 
test but of the way some people inter- 
pret tests for toxoplasmosis. 

I also disagree with the statement 
that routine antibody screening is not 
diagnostic in children with sequelae of 
intrauterine infection. At least in the 
United States, where young children 
rarely become infected from the envi- 
ronment, intelligently applied tests 
are usually diagnostic. 

Two, not one, direct agglutination 
tests are marketed by Bio-Merieux, 
Lyons, France. The IgG test is useful 
for general serologic diagnosis. Not 
correctly identified was the more im- 
portant capture test for IgM, which is 
useful to distinguish between pas- 
sively transferred antibody and actual 
infection in the newborn. Here anti- 
human IgM, applied to microtiter 
wells, captures all the IgM in the 
patient’s serum for measurement, 
whereas IgG is washed off. In the 
capture tests for IgM, neither anti- 
nuclear antibodies nor rheumatoid fac- 
tor cause false-positive results, nor 
does an excess of IgG give rise to false- 
negative IgM tests. These three prob- 
lems occur in the conventional IgM- 
IFA sandwich, built up on antigen. 

The low sensitivity of the IgM test 
in newborns and its limitation to in- 
fants of about 3 months old refers to 
the conventional IgM test, in which 
the serologic sandwich is built on an- 
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tigen. In the IgM capture test, anti- 
body can usually be followed for 2 to 5 
years in adults, although not always 
as long in infants. 

Tests based on antigen are reason- 
able in immunosuppressed patients in 
whom one cannot depend on a sero- 
logic response. The polymerase chain 
reaction offers the greatest sensitiv- 
ity. The avidity-enzyme-linked im- 
munosorbent assay test for antibodies 
developed by Hedman et al’ and IgA 
antibody measurement may be useful 
in a serologic diagnosis of neonates; 
still, an evaluation of these three tests 
will take some time. However, one can 
now emphasize the proven usefulness 
of immunoperoxidase tests to detect 
antigen in tissue smears or sections.’ 

In their report of patients, Koski- 
niemi et al speak of an incidence of 1 
case per 10000 newborns in their 
study. It should be clear that this 
refers to children who were studied at 
the University of Helsinki (Finland) 
Hospital because they were sick. No 
population survey was mentioned. 
However, only 10% to 15% of infants 
infected during pregnancy show symp- 
toms at birth. Additional patients be- 
come symptomatic later. Hence, the 
incidence of Toxoplasma infection is 
higher. Many of these initially asymp- 
tomatic children develop retinocho- 
roiditis during adolescence and adult- 
hood, which may be prevented by 
proper diagnosis and prophylactic 
treatment. 

The largest and most nearly pro- 
spective study, although modified in 
severity by chemoprophylaxis in some 
children, was not mentioned.‘ This and 
the study by Wilson et al’ are invalu- 
able for an estimation of sequelae that 
can be expected from congenital toxo- 
plasmosis. 

Koskiniemi et al’s proposal to screen 
women during pregnancy falls into a 
trap related to statistical predictabil- 
ity. We are impressed by the predict- 
ability of diagnostic tests in the clinical 
setting where toxoplasmic cases occur 
in 1 of 10 or 100 patients with some 
manifestations of illness. Especially 
when several tests are used, they are 
reasonably predictable. However, 
even tests with a 99% sensitivity and 
specificity would not be predictive 
when the case-finding rate is between 
1:1000 and 1:10 000.* This would be the 
case when screening unselected chil- 
dren or pregnant women. Serologic 
screening of pregnant women in the 
United States does not make sense 
because of the number of false posi- 
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tives,’ and because testing will be 
expensive.” No cost-effectiveness 
studies have been published concern- 
ing “established health policies” in 
France and Austria; they appear to 
have been motivated by humanitarian 
and political considerations. 

Screening of newborns, or directed 
investigation of premature newborns 
and newborns with other manifesta- 
tions of toxoplasmosis, would be more 
cost-effective than screening of 
women," in part because fewer new- 
borns than mothers get infected and 
in part because we focus on special 
groups. Algorithms aiding the diag- 
nosis and the interpretation of tests in 
infants have been published.” 

However, if we are interested in 
prevention of the infection, we should 
think of simple and cheap hygienic 
measures rather than expensive 
screening and proposed follow-up." 
Stress on handwashing after contact 
with cats, soil, and raw meat and 
before eating, and on cooking of meat 
until the color changes would probably 
yield the most cost-effective preven- 
tion." Mention of six other precautions 
diffuses the principal essential efforts. 

Based on studies in newborns, the 
current incidence in the United States 
appears to be about 1:10 000 according 
to Rodney Hoff, PhD (unpublished 
data, State Laboratory Institute, 
Massachusetts Department of Health, 
Boston) and Charles A. Alford, MD 
(personal communication, 1989). This 
calculates to about 400 infected babies 
per year. However, when using mater- 
nal transmission rates one arrives at 
a figure of between 4200 and 16 800." 

The transmission incidence of Toxo- 
plasma may be declining in the 
United States because of urbanization; 
feeding cats dry, canned, and cooked 
food instead of raw meat; and because 
humans use more frozen meat, in 
which most Toxoplasma are killed. 
Because of the 25-year generation gap, 
higher incidence rates may be derived 
from cumulative maternal data than 
from current transmission rates in 
infants." 

A nationwide US study of congeni- 
tal toxoplasmosis is now in progress, 
aiming to determine the magnitude of 
the problem, and how morbidity and 
mortality can best be reduced by bet- 
ter diagnosis and prophylactic treat- 
ment. I recommend that physicians 
who see infants with toxoplasmosis 
contact Rima McLeod, MD (Michael 
Reese Hospital, Chicago, Ill [312] 791- 
4152), to contribute their information 


and to help improve diagnosis and 
treatment of congenitally infected ba- 
bies. 
Jacos K. FRENKEL, MD 
University of Kansas 
Medical Center 
39th St and Rainbow Blvd 
Kansas City, KS 66103 
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In Reply.—We appreciate Dr Fren- 
kel’s interest in our review article, and 
thank him for explaining the details of 
the direct agglutination test. 

The lack of correlation between ti- 
ters and the severity of the disease is 
a property shared by all conventional 
antibody tests. To avoid iteration we 
mentioned it only once, in association 
with the standard Toxoplasma anti- 
body assay, the Sabin-Feldman test. 

Underdiagnosis of congenital toxo- 
plasmosis is the rule in children of all 
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age groups. During the perinatal pe- 
riod, false-negative IgM results are 
common’ and the IgG antibodies may 
be either of maternal origin or due to 
intrauterine infection. Differentiation 
between these two conditions is thus 
far impossible. When IgG antibodies 
are detected in children over 6 months 
of age, differentiation between the 
acquired and congenital infection is 
also impossible, irrespective of the 
country. An “intelligently applied 
test” could, in principle, be exempli- 
fied by IgG antibody assays run se- 
quentially during infancy for endoge- 
nous synthesis IgG. However, to be 
adequate, these tests should cover all 
infants with intrauterine infection. 
Because only 10% to 15% of infected 
infants are clinically ill in the newborn 
period,** sampling should be targeted 
on all infants. Such a repeated massive 
screening of infants is neither practi- 
cable nor ethical, and we do not rec- 
ommend it. 

Even if the IgM tests are useful in 
symptomatic forms of acquired toxo- 
plasmosis, interpretation of the re- 
sults would be difficult on screening 
of large numbers of asymptomatic per- 
sons. As pointed out by Dr Frenkel, 
and by ourselves in the review, pro- 
longed IgM responses are frequent. 
Therefore, even the most sophisti- 
cated IgM techniques will give numer- 
ous false diagnoses of recently ac- 
quired infection. 

We share Dr Frenkel’s concern 
about “statistical predictability” when 
screening an unselected population 
with a single test. Instead of single 
tests, combinations of tests should be 
intelligently applied during preg- 
nancy. The purpose of the first test 
would be to select the group on which 
to concentrate. We recommend a most 
sensitive p-capture assay for IgM. The 
purpose of the next test would be to 
identify those women who acquired 
the infection during the ongoing preg- 
nancy. The IgG avidity-enzyme-linked 
immunosorbent assay (ELISA) devel- 
oped by Hedman et al’ provides a new 
principle, independent of IgM, for as- 
sessing the time point of primary in- 
fection. As pointed out, it awaits large- 
seale trials, as do the other new tests. 

The aforementioned strategy of 
screening for Toxoplasma infection 
during pregnancy by sequential anti- 
body tests, arranged in the fashion of 
an onion peel, is currently being ap- 
plied. An antenatal Toxoplasma 
screening study is being carried out 
in the metropolitan area of Helsinki, 
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Finland, with 40000 serum samples 
studied since March 1988. Our anti- 
body assays are an indirect IgG- 
ELISA (first step); a p-capture IgM- 
ELISA (second step); and two other 
IgM tests (an indirect ELISA and an 
immunoblotting test) run parallel with 
an IgG avidity-ELISA (third step). As 
a preliminary result of this study, 
the avidity-ELISA is turning out to 
be by far the best sole indicator of 
primary Toxoplasma infections ac- 
quired during pregnancy (K.H., M.L., 
P. Koskela, PhD, M.K., unpublished 
data). 

Finding all infected infants is not 
possible just by studying sick chil- 
dren. The incidence of congenital tox- 
oplasmosis, if based on newborns, is 
about 1:10 000,‘ as it was in our prelim- 
inary survey on hospitalized children.* 
The true incidence apparently is 
manyfold.*® Prevention is underlined 
by Dr Frenkel,” but important as it 
is, it is not a guarantee that intrauter- 
ine infections will be avoided. We are 
now aware of the large-scale, delete- 
rious effects of congenital toxoplas- 
mosis. Therefore, as we have new ap- 
proaches to diagnostics and therapy, 
the time has come for a new attitude 
toward congenital toxoplasmosis, 
combined, of course, with cost-effect- 
iveness evaluations. 

MarJALEENA KosKINIEMI, MD, PHD 
Maya LAPPALAINEN, MD 

Kiaus Hepman, MD 

Department of Virology 

University of Helsinki 
Haartmaninkatu 3 

SF-00290 Helsinki, Finland 
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Calculation of Sensitivity 
and Specificity 


Sir—The November 1989 issue of 
AJDC included an article by Susan 
Harris.! We believe that Dr Harris 
used an inappropriate method in the 
calculation of the sensitivity and spec- 
ificity rates for the Movement Assess- 
ment of Infants and Bayley Mental 
and Motor Scales, resulting in invalid 
rates. Harris had 3-year outcome data 
on 229 infants, including 36 with cer- 
ebral palsy, 75 who were developmen- 
tally delayed, and 118 who were nor- 
mal. The 75 infants who were delayed 
at 3 years (32%) were not included in 
the analyses. Although these 75 in- 
fants presented diagnostic problems 
with their variable outcomes,?* they 
cannot be excluded from the analyses 
for the sake of simplicity. 

Sensitivity and specificity were ac- 
curately defined as, respectively, the 
percentage of abnormal cases cor- 
rectly identified and the percentage of 
normal cases correctly identified. Ob- 
viously, sensitivity and specificity will 
vary depending on the value at which 
the screening test is considered posi- 
tive; they will also vary with the defi- 
nition and cutoff point for disease in 
the outcome or criterion measure. 
However, the interpretation of these 
values presupposes the inclusion of 
data on all children screened. Accord- 
ing to Mausner and Kramer,‘ “deter- 
mination of the sensitivity and speci- 
ficity of a test requires that a diagnosis 
of disease be established or ruled out 
for every person tested by the screen- 
ing procedure. .. .” 

The sensitivity and specificity rates 
of a screening test are calculated ret- 
rospectively, only after we know who 
actually has or does not have the tar- 
get disorder. Clinically, we need to 
know the meaning of a positive or 
negative screening result before the 
diagnosis is made; that is, we need the 
positive and negative predictive values 
of the instrument.’ The calculation of 
these values requires the inclusion of 
all children screened; we believe that 
the same rule applies to the calculation 
of the sensitivity and specificity rates. 
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We recognize that the unavailability 
of children for follow-up is always a 
potential source of selection bias in 
this type of research. However, to add 
yet another source of error by report- 
ing data on only those children who 
are clearly abnormal or clearly normal 
at age 3 years, seems unacceptable. 
For this particular study, it seems 
more reasonable to include the devel- 
opmentally delayed children in the 
nondiseased group. While this group- 
ing would not influence the sensitivity 
values, it would almost certainly result 
in lower specificities than those cal- 
culated when the developmentally de- 
layed children are ignored.® 

MARTHA C. PIPER, PaD 

LYNN PINNELL, MN 

Bos Wetcu, MB, CuB 
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In Reply.—Dr Piper and colleagues 
raise several issues that illustrate the 
difficulties of applying clinical epide- 
miologic methods to the field of devel- 
opmental disabilities. Most tests in 
the clinical laboratory provide either 
a positive or negative result. Very few 
clinically useful tests give an indeter- 
minate result. In the field of develop- 
mental disabilities, we frequently en- 
counter children with developmental 
delay who do not fit more specific 
disease categories. In Harris’ article 
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it is unclear whether the children with 
developmental delay should be in- 
cluded in the “diseased” or “nondis- 
eased” group. For the sake of com- 
pleteness, presenting test results for 
these children would allow the clini- 
cian to decide in which group to in- 
clude them. However, if we use Piper 
and colleagues’ suggestion to place 
these children in the “nondiseased” 
group, this would have no effect on the 
sensitivity calculations shown in the 
article. 

As Piper and colleagues indicate, 
the predictive value of a positive test 
(PV +) and the predictive value of a 
negative test (PV—) provide more 
useful information to the clinician than 
either the sensitivity or specificity. 
Both PV + and PV -— are influenced 
by the prevalence of the disease in the 
population. Consequently, the clini- 
cian must know the prevalence of the 
disease in the population to be able to 
apply such information. The preva- 
lence of cerebral palsy in the Univer- 
sity of Washington Follow-up Clinic is 
approximately 12%. However, since 
the prevalence may vary in different 
populations, it is difficult to generalize 
PV + and PV — to other settings. 

Sensitivity and specificity are char- 
acteristics of a test that must be con- 
sidered when the clinician decides 
whether to order a test. Once the 
results of a test are known, the clini- 
cian’s dilemma is to determine 
whether the patient has the disease, 
given the results of the test.’ If the 
clinician is deciding whether to refer 
a child for early intervention services, 
given a positive test result, then it 
would be helpful for the children who 
have nonspecific developmental delay 
to be classified within the “diseased” 
group so that they might benefit from 
intervention. 

Clinicians should select a sensitive 
test when there is an important pen- 


: alty for missing a disease.! For chil- 


dren with developmental disabilities, 
the penalty would be failure to receive 
intervention services. Thus, the arti- 
cle demonstrates that the Movement 
Assessment of Infants has a greater 
sensitivity than the Bayley Scales of 
Infant Development at 4 months’ cor- 
rected age. Use of the Movement As- 
sessment of Infants will help to iden- 
tify children with cerebral palsy at an 


earlier age and thus allow them the 
benefits of early intervention services. 
Susan R. Harris, PuD, PT 
School of Rehabilitation Medicine 
1325-2211 Wesbrook Mall 
University of British Columbia 
Vancouver, British 
Columbia, Canada V6T 2B5 
Diane L. Lanckamp, MD, MPH 
Department of Pediatrics 
University of Wisconsin 
202 S Park St 
Madison, WI 53715 
1. Fletcher RH, Fletcher SW, Wagner EH. 
Clinical Epidemiology. Baltimore, Md: Williams 
& Wilkins; 1988:48-61. 


Nintendo Power 


Sir.—A friend recently asked me for 
a “sidewalk” consultation about her 6- 
year-old son who had been having 
episodes of fecal incontinence. As an 
internist, I knew I had little advice to 
contribute to this pediatric problem, 
but nevertheless I listened carefully 
to the mother’s story. The boy had 
been healthy with no past medical, 
social, or psychological problems. His 
toilet training was on schedule, and 
his bowel habits were normal until 2 
months previously. Recently, he had 
had several episodes of fecal soiling, 
which occurred only at home during 
waking hours without diarrhea, pain, 
bleeding, or itching. In addition to 
these accidents, he had had several 
close calls when continence was pre- 
served by sprinting to the bathroom. 
The careful watch of a mother’s eye 
soon recognized a pattern—it was 
Nintendo (Nintendo of America Ine, 
Redmond, Wash). Every episode of 
incontinence happened while her son 
was spellbound by “Super Mario 
Brothers” or other Nintendo video 
games. The mother speculated that he 
was so engrossed in the video game 
that he neglected the call of nature. 
Having little to add to her differential 
diagnosis, I concurred and offered a 
treatment program—the Pause button 
of the videocassette recorder. Fortu- 
nately, the therapy has been success- 
ful, and no further episodes of Nin- 
tendo incontinence have occurred. 
JosEPH C. CorKERY, MD 
Lahey Clinic Medical Center 
41 Mall Rd 
Burlington, MA 01805 
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Instructions for Authors 


Editorial 


Survey Suggests Education Objectives to 
Improve Practice Activities 


n an article that appears in this 

issue, Kimm and colleagues have 
provided excellent background data 
concerning how primary care physi- 
cians identify and manage cardiovas- 
cular risk factors in children. Their 
well-designed national survey of phy- 
sicians who provide primary care to 
children illustrates patterns of prac- 
tice that can be used to design appro- 
priate continuing medical education 
courses to meet practitioner needs. It 
also identifies the necessity for edu- 
cation relating to cardiovascular risk 
factors, ie, less than one third of the 
surveyed primary care givers knew 
the three major risk factors (smoking, 
hypercholesterolemia, and hyperten- 
sion). The information acquired from 
this national survey is also relevant to 
the design of undergraduate and resi- 
dency education as well. 


See also p 967. 


If preventing premature adult-onset 
coronary artery disease is a salutary 
goal for the primary care physician (of 
children), then the article by Kimm 
and colleagues provides an excellent 
road map for the direction and strat- 
egies necessary to attain the goal. 
Their survey suggests that there is 
almost universal acceptance for cho- 
lesterol screening of children whose 
first- or second-degree relatives have 
a cardiac risk profile. Unfortunately, 
recent publications demonstrate the 
inadequacy of identifying “at risk” 
children by means of family history 
alone. In the clinical practice situa- 
tion, only one half of children with 
significantly elevated levels of total 
cholesterol (TC) and low-density lipo- 
protein cholesterol (LDL-C) were 
identified by family history.'? In a 
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referral lipid clinic, the results were 
substantially better, but many hyper- 
lipidemic children were still not iden- 
tified (T. J. Stare, MD, P. F. Belama- 
rich, MD, S. Shea, MD, et al, 
unpublished data, 1990). The fact that 
only 9% of the surveyed primary phy- 
sicians measured TC routinely sug- 
gests that if identification of children 
with significant elevations of TC is a 
desired objective, it is necessary to 
provide a clear message to the practi- 
tioners that universal screening must 
be done. 

Identification of the child with hy- 
perlipidemia is probably the simplest 
aspect of the management of cardio- 
vascular risk factors in children. Ef- 
fective nutritional and physical activ- 
ity counseling for the child and family 
are essential components of the ther- 
apeutic plan. Although one half of the 
surveyed primary care physicians con- 
sidered themselves prepared to pro- 
vide nutritional information, only 14% 
considered their efforts to be effec- 
tive. Reflection on these figures leads 
to the conclusion that physicians are 
inadequately trained in the methods 
necessary to promote behavioral 
change in their patients. Physicians 
must not only know the facts, they 
must have the ability, personally or at 
ready access, to teach their patients 
how to develop appropriate behavioral 
methods and skills. In the more recal- 
citrant patients, it will probably still 
be necessary to consult with a clinical 
psychologist who is competent in be- 
havior change methods. If physicians 
are to be the principal architects of 
health promotion/disease prevention 
activities, they must be competent 
behavioralists since behavior change 
is the keystone of healthier, more pru- 


dent life-styles. Most physicians will 
agree that hygienic life-style modifi- 
cations, when successful, are supe- 
rior to pharmacologic interventions. 
Therefore, one additional signpost on 
the strategy road map is the develop- 
ment of excellent educational pro- 
grams that teach not only the benefits 
of good nutrition, physical activity, 
and nonsmoking, but how to achieve 
behavioral change. Perry and Silvis? 
have provided some excellent “how 
to’s” for smoking prevention. The age- 
appropriate messages suggested by 
them, presented during anticipatory 
guidance visits and reinforced fre- 
quently, are excellent examples of 
proved methods to be used by the busy 
practitioner. Similar messages for nu- 
trition and physical activity must be 
developed. 

The ultimate objective of risk factor 
screening and management of the 
child is the prevention or deferment of 
premature adult-onset coronary ar- 
tery disease. However, the child’s risk 
may be four to five decades in the 
future. The immediate objective 
should be the development of healthy 
life-styles, and for the child, there is 
ample time to do this. On the other 
hand, the 42-year-old father with a TC 
of 9.70 mmol/L who is identified on 
the basis of his child’s elevated TC 
level may be a medical disaster waiting 
to happen. Early, aggressive interven- 
tion is indicated for this adult. In 
clinics where the child is the index 
case, it is not uncommon to find that 
a parent(s) has a markedly elevated 
level of TC of which he or she was 
previously unaware. 

The findings of Kimm et al that show 
that blood pressure tends to be meas- 
ured routinely are encouraging. The 
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fact that antihypertensive medication 
is prescribed to children by 54% of 
primary care physicians is somewhat 
disconcerting. It is also surprising to 
learn that 12% of primary care physi- 
cians prescribe lipid-lowering drugs to 
children. The long-term consequences 
of hypertension and coronary artery 
disease are well recognized; however, 
the effects of long-term drug therapy 
begun in childhood are still unknown. 
Also unknown is the level of hyperlip- 
idemia at which to initiate drug treat- 
ment. It is for these reasons that 
healthy life-styles should be univer- 
sally promoted and more aggressively 
recommended for the child and family 
with elevated TC and LDL-C values. 
However, the child with very excessive 
levels of TC and LDL-C that are un- 
responsive to hygienic measures is a 
candidate for drug treatment. At what 
level of TC or LDL-C should interven- 
tion be initiated, a TC of 5.95, 6.72, or 


7.76 mmol/L and/or an LDL-C of 3.36, 


4.14, and 4.91 mmol/L? These are- 


issues still to be resolved, most likely 
by consensus since long-term studies 
in children have yet to be even initi- 
ated. 

Except in the case of very elevated 
levels of TC and LDL-C, the child 
should not be labeled as hypercholes- 
terolemic. The rationale for this state- 
ment is to avoid the not infrequent 
parental overreaction to such a diag- 
nosis and the potential for a hyperre- 
sponse, which often results in even 
less healthy behavior. 

In summary, a national survey of 
physicians who provide primary care 
to children has demonstrated that they 
believe that adult-onset heart disease 
has its origins in the pediatric popu- 
lation. They believe that there is a 
place for screening of cholesterol and 
blood pressure. The survey demon- 
strated that these physicians could 
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benefit from further education con- 
cerning risk factors, who and when to 
screen, how to promote behavioral 
change, and in whom and when to 
initiate pharmacologic interventions. 
The study by Kimm et al has provided 
a road map to assist planning for the 
improvement of education relating to 
the promotion of health and the pre- 
vention of adult-onset cardiovascular 
disease. 
WiuuraM B. Strone, MD 
Medical College of Georgia 
Hospital and Clinics 
Augusta, GA 30912 
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WHAT HAS BECOME OF THE PHYSICAL EXAMINATION? 


As a radiologist, I often feel as though I am sitting in the 
stands watching parade by me on requisition the fads, trends, 
idiosyncracies, fears, pet diagnoses, and newest disease enti- 
ties from the most recent journal issues, all from physicians 
requesting imaging consultation. Much of the time, these 
favorite problems emanate from the attending pediatricians 
and are then mirrored by the pediatric house staff. This is an 
excellent mechanism for prolongation and propagation of im- 
aging misinformation. Sometimes requests for imaging stud- 
ies bear a closer relationship to the personality of the physi- 
cian than they do to the concerns raised in evaluation of the 
patient. What has become of the physical examination? The 
usual approach to the patient is an evaluation of the physical 
condition and a careful history followed by pertinent and 
carefully chosen diagnostic tests. Physical diagnosis is still 
taught in medical schools, and the techniques and procedures 
have not changed substantially in the past quarter century. 
What has changed is the self-image of the young physician. 
The “Holmesian” diagnostician is no longer revered by the 
medical student. This image has drowned in the enormous and 
compelling volume of information available on a molecular and 
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chemical level, cell membrane dynamics, intracellular physi- 
ology, immunology, and other new and exciting frontiers in 
medical science. The student is overwhelmed and overawed 
by this mass of information. Not so exotic is a physical exami- 
nation that is easily accomplished using the eyes, hands, ears, 
nose, and a little simple equipment. However, children have 
changed less than medicine has, and most children still devel- 
op simple illnesses that are readily diagnosed using this meth- 
od and a few minutes of carefully reasoned thought. It some- 
times seems that to make a diagnosis in this manner without a 
single diagnostic test is unacceptable in a teaching hospital. 
Is the medical trainee unschooled in physical diagnosis? 
Not really, and the pediatrician uses this technique many 
times during the day. Perhaps this is why the physical exami- 
nation has lost some of its glamour. It is a skill acquired by 
dedication and improved with experience, error, and longev- 
ity. There are other complicating factors. House officers are 
tired, rushed, burdened, and expected to serve as both teach- 
er and student. They are also expected to produce a perfect 
performance with the exact diagnosis made for each patient 
before morning rounds. Furthermore, house officers are ex- 
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pected not to be incorrect or to overlook any aspect of the 
workup. They have learned to explore all probabilities, even 
highly unlikely ones. When the correct diagnosis is in reach, it 
is acceptable to perform several other studies just to corrobo- 
rate what is already suspected. Unfortunately, this duplica- 
tion of confirming studies carries a hefty price tag. At the 
same time, the exclusion of less likely diagnoses requires 
more studies and more patient cost. Added to this burden is 
the dread of every house staff, that on morning rounds the 
attending physician will request the results of a test that was 
overlooked, that the house officer will be questioned on a 
procedure that was not undertaken. The ever-present spec- 
ter of “medical-legal” implications is also perceived to hover 
over all those caring for the patient. 

Because all of this testing has to be choreographed and 
takes a long time, the physical examination has to be quickly 
dispatched so that forms can be filled out and the patient can 
proceed to diagnostic testing. 

Was the physical examination superficial? Maybe so. As a 
radiologist I often am fortunate to get two- to four-word 
histories, and frequently there are none. Is that all that is 
known about the child? The radiologist who inquires into the 
findings for a child may be told, “Well, I haven’t really had 
time to examine the patient yet, but I thought that I should 
get him to radiology quickly.” There is also this nagging 
question: Why does a child who has stubbed his toe and 
skinned his knee need to have a cervical spine roentgenogram 
if he is touring the department at a fast clip and fighting off his 
pursuers? The answer to this is “medical-legal,” and the 
degree of assurance and arrogance with which it is delivered 
often reflects the specialty of the requesting house officer and 
his or her inbred disdain for the lesser species of diagnosti- 
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cians. Still, it is accepted that a thorough physical evaluation 
of the patient is of much more value in localizing the area and 
severity of injury. Often, of necessity, the physical evaluation 
is performed by radiologists and their radiology 
technologists. 

All of these studies are good for volume and earnings for the 
Radiology Department, but health care payers are requiring 
a reduction in the number of studies and less-expensive medi- 
cal care, and patients are complaining of costs. The diagnostic 
staff is overworked, and lots of kids are not getting fair 
evaluations. We would all rather spend our time and financial 
resources on the really sick children who require complex 
medical and diagnostic evaluations. They should not have to 
wait or bear the costs of thoughtless studies that other chil- 
dren are undergoing. 

What has happened to the physical examination? A good 
physical examination does not really miss much. Simple ques- 
tions are often simply answered. Most children do not have 
complex disease. The good pediatrician is still the thorough, 
experienced, and observant one. A few more minutes devoted 
to evaluation may save the children and the hospital staff a lot 
of time. No one expects perfection in medicine, just good 
judgment, accurate observation, thorough assessment, and 
appropriately guided patient workups. Sick children do not 
appreciate too many tests, and their patience quickly wears 
thin. The pride of always having all of the answers and having 
ruled out all the remote possibilities is too costly and should be 
replaced by the pride of knowing when to request a diagnostic 
study, how to interpret it, when to ask for assistance from 
one’s consultants, and how to keep it simple. Let’s give the 
kids a fair shake and reinstitute the good old-fashioned physi- 
cal examination, self-reliance, and careful thought. 
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Management of Cardiovascular Disease 
Risk Factors in Children 


A National Survey of Primary Care Physicians 


Sue Y. S. Kimm, MD, MPH; Gerald H. Payne, MD, MPH; Edward Lakatos, PhD; 
Charles Darby, MS; Albert Sparrow, MD, MPH 


e A national survey of family physi- 
cians, general practitioners, and pedi- 
atricians revealed substantial physician 
differences in managing cardiovascular 
disease risk factors in children aged 
2 to 18 years. Pediatricians tended to 
screen younger children but were more 
conservative in treatment. General prac- 
titioners tended to screen less and 
to initiate intervention in older children, 
but were more aggressive in therapy. 
While only 9% of surveyed physicians 
measured blood cholesterol levels rou- 
tinely, 72% screened children with family 
histories of cardiovascular disease. The 
majority routinely measured blood pres- 
sure, but the ages of first measurements 
differed among physicians. Surprisingly, 
of those who had treated children with 
elevated blood pressure or blood choles- 
terol, 54% said that they had ever used 
antihypertensive and 12% used lipid-low- 
ering drugs in children, including angio- 
tensin converting enzyme inhibitors and 
clofibrate. Half the surveyed physicians 
felt prepared to provide dietary counsel- 
ing, but only 14% felt successful with it. 
When asked what they consid- 
ered were the major cardiovascular risk 
factors, less than one third of the physi- 
cians cited all three major factors: hy- 
pertension, hypercholesterolemia, and 
smoking. 

(AJDC. 1990;144:967-972) 


Accepted for publication January 8, 1990. 

From the Division of Epidemiology and Clinical 
Applications, National Heart, Lung, and Blood In- 
stitute, National Institutes of Health, Bethesda, 
Md (Drs Payne, Kimm, Lakatos, and Sparrow); and 
Prospect Associates, Rockville, Md (Mr Darby). Dr 
Kimm is now at the University of Pittsburgh (Pa) 
School of Medicine, and Dr Sparrow is now at Michi- 
gan State University College of Human Medicine, 
East Lansing. 

Reprint requests to M200 Scaife, Department of 
Clinical Epidemiology and Preventive Medicine, 
School of Medicine, University of Pittsburgh, Pitts- 
burgh, PA 15261 (Dr Kimm). 


AJDC—Vol 144, September 1990 


n recent years, the concept that coro- 

nary heart disease (CHD) prevention 
should start in childhood has attracted 
increasing attention. Several expert 
panels and national organizations (the 
National Institutes of Health [NIH] 
Consensus Conference on Lowering 
Blood Cholesterol, the American Heart 
Association, the NIH Second Task 
Force on Blood Pressure Control in 
Children, the American Academy of Pe- 
diatrics) have issued statements and 
guidelines advocating identification and 
interventions for CHD risk factors in 
children. ™ 
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Traditionally, those who provide 
health care for children have been the 
major advocates of preventive care. 
However, what is not known at present 
is whether these physicians are as at- 
tuned to the assessment and modifica- 
tion of CHD risk factors in the young as 
they are to more traditional aspects of 
preventive medicine. There are a num- 
ber of potential barriers to the initiation 
of measures for CHD prevention start- 
ing in childhood. For instance, physi- 
cians caring for children may be more 
sensitive to the problems of early diag- 
nostic labeling. They may be somewhat 
more reluctant to implement what may 
be viewed as drastic dietary changes 
for growing children. There may also be 
a tendency to view CHD as an adult- 
onset disease and, therefore, an area of 
no immediate concern for those caring 
for children. This can be further com- 
pounded by skepticism regarding the 
efficacy of childhood interventions for 
an adult-onset disease such as CHD. 
Furthermore, two national surveys 


(1983 and 1986) revealed that the lay 
public attributed a more positive pre- 
vention value to the reduction of high 
blood cholesterol levels in adults than 
did practicing physicians, and this atti- 
tude on the part of physicians may also 
extend to children as well.”’ 

Not surprisingly, there is an ongoing 
debate about screening and about the 
degree of active intervention for reduc- 
ing CHD risk factors in children. A na- 
tional mail survey of 2000 pediatricians, 
which had a response rate of 60%, 
showed low levels of dietary counseling 
and assessment of lipid levels in their 
practices.* This study, however, did not 
include other categories of physicians 
who provide primary care for children, 
such as family medicine physicians and 
general practitioners. Since only 58% of 
children up to age 10 years and 26% of 
children between the ages of 10 to 14 
receive their care from pediatricians, 
more information about these other cat- 
egories of physicians is needed.’ 

The purpose of our study was to con- 
duct a national telephone survey of a 
representative sample of physicians 
who provide primary care for children. 
The survey was intended to assess their 
attitudes, knowledge, and practice be- 
haviors related to CHD risk factor de- 
tection and modification in children. 


METHODS 


Under the sponsorship of the National 
Heart, Lung, and Blood Institute (NHLBI), 
a telephone survey was conducted from De- 
cember 1987 through February 1988 using a 
national probability sample of 3259 physi- 
cians selected from a combined frame of phy- 
sicians in three specialties (family practitio- 
ners [F'Ps], general practitioners [GPs], and 
pediatricians [PDs]), which was drawn from 
master files of the American Medical Associ- 
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ation (AMA) and the American Osteopathic 
Association. The combined sample was strat- 
ified by specialty and arranged by zip codes 
within each of these strata. Systematic ran- 
dom sampling was used to select physicians 
within each specialty. 

Those physicians thus identified by sam- 
pling received an informational letter from 
the director of the NHLBI explaining the 
purpose of this survey and offering them a 
$25 honorarium. Following this, our inter- 
viewers made at least five telephone at- 
tempts at different times of the day and week 
to contact each listed physician to set up the 
actual interviews. If a physician could not be 
contacted after five calls, that physician was 
assigned a “nonresponse” code. Only those 
physicians whose primary practice was in 
one of the three practice categories, who 
treated at least five children under age 18 
years per week, and who spent at least 20 
hours per week in direct patient care were 

_ eligible for the telephone interview. The in- 
terview addressed practice behaviors, such 
as the obtaining of family medical history and 
specific screening, diagnostic, and treatment 
methods used. Questions were also asked 
about their attitudes on identifying risk fac- 
tors in young children and toward starting 
CHD prevention in childhood. Additional in- 
formation was obtained on the physicians’ 
own CHD risk factors, demographic charac- 
teristics of their practices, years of experi- 
ence from the time of graduation, types of 
practice settings, and pediatric patient load. 

Responses were analyzed by physician 

~ specialty, years of practice experience, age 
` distribution of children within a practice, and 
types of practice setting (eg, solo, group, 
health maintenance organization, hospital- 
based). x” Statistics for independence were 
used to identify differences in response ac- 
cording to specialty category, years of expe- 
rience, age composition of patient popula- 
tion, and the physicians’ own CHD risk 
category. In addition, multivariable relation- 
ships were examined among some of the vari- 
ables listed above. This was typically done by 
dichotomizing, if necessary, the dependent 
variable and using discriminant analysis 
(weighted and unweighted) and logistic re- 
gression (unweighted) to examine the rela- 
tionship of the dependent variable to several 
independent variables. In general, ana priori 
selected relationship was examined using un- 
weighted univariate discriminate analyses. 
Those relationships in which our prior hy- 
potheses were substantiated were further 
analyzed in multivariable settings using un- 
weighted and weighted discriminant and un- 
weighted logistic models. All three multi- 
variable approaches yielded very similar 
results, and there were never any meaning- 
ful discrepancies. We present only the 
weighted discriminant analyses. 


968 AJDC—Vol 144, September 1990 












Statement 


Children with CHD risk factors are 
more likely to have premature 
CHD as adults 


Dietary intervention might 
interfere with growth and 
development 


A prudent diet to maintain a low 
blood cholesterol level is 
important for all healthy 


Identifying children as having a 
CHD risk factor can be 
psychologically damaging 


A diet to lower blood cholesterol 
is important for children with 


| feel prepared to give diet 
counseling to children to lower 


| am successful in helping 
children achieve diet changes 
to lower serum cholesterol 

levels 


Table 1.—Percentage of Physicians Who Strongly Agree With Statements About 
Coronary Heart Disease (CHD) Risk Factors in Children 








FP 


66 


children over age 2 years 52 


elevated cholesterol levels 73 


serum cholesterol levels 46 


Type of Practice* 














GP PD All 
























65 57 63 

9 10 8 
52 53 52 
11 6 7 
70 66 70 
56 35 45 


*FP indicates family practitioner; GP, general practitioner; and PD, pediatrician. 


RESULTS 


Physician Sample and 
Response Rate 


The interviews were completed with 
1441 primary physicians consisting of 
FPs, GPs, and PDs. When asked about 
their specialties in the screening ques- 
tions, several physicians indicated a pri- 
mary specialty different from that on 
the AMA listing, resulting in a response 
distribution of 503 FPs, 464 GPs, and 
474 PDs. For data analysis, the special- 
ty categories as described by the re- 
spondents were used. The completion 
rate for the interview was 71.3%, de- 
rived by dividing the number of com- 
pleted interviews by the sum of com- 
pleted interviews and direct refusals. 
The completion rates for FPs, GPs, and 
PDs were 72.0%, 69.5%, and 72.6%, re- 
spectively. (A more conservative esti- 
mate of the final response, defined as 
the total completed interviews divided 
by the number of total eligible sample 
physicians available by telephone, was 
66.8% overall.) The age composition of 
pediatric patients differed by practice 
category. The children seen by PDs 
tended to be younger than those seen by 
GPs or FPs, ie, the mean percentage in 
a practice of children under 13 years of 


age for PDs was 81% compared with 
54% for GPs and 62% for FPs. 


Physician Attitudes, Beliefs, 
and Knowledge 


For the 15 statements about CHD 
risk factors in children, the surveyed 
physicians were asked to indicate their 
responses on a five-point scale that 
included strongly agree, somewhat 
agree, neither agree nor disagree, dis- 
agree somewhat, and disagree strong- 
ly. Table 1 lists specific statements 
dealing with physician attitudes and be- 
liefs along with the percentage of physi- 
cians who strongly agreed with state- 
ments about CHD risk factors in 
children. Approximately 70% of the sur- 
veyed physicians strongly agreed that a 
cholesterol-lowering diet for children 
with high cholesterol levels was impor- 
tant; however, only 45% definitely felt 
prepared to give counseling. Pediatri- 
cians felt less prepared to provide di- 
etary counseling than did others (only 
35% of PDs). About 14% of physicians 
felt very successful in helping children 
achieve diet changes to lower serum 
cholesterol levels. An additional 45% 
felt somewhat successful, but, con- 
versely, 22% disagreed with the state- 
ment that they were successful in help- 
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ing children achieve diet changes to 
lower serum cholesterol levels. 

The majority of physicians had no 
strong concern regarding the issues of 
early labeling and problem of impaired 
growth and development from dietary 
intervention in children. Although Ta- 
ble 1 lists only the prevalence of those 
who strongly agreed, if one combined 
these frequencies with those who 
agreed somewhat, then 24% of FPs, 
25% of GPs, and 29% of PDs felt that 
dietary intervention might interfere 
with growth and development. For the 
statement on early identification, 24% 
of FPs, 35% of GPs, and 30% of PDs 
agreed either strongly or somewhat 
that identifying children as having a 
CHD risk factor can be psychologically 
damaging; on the other hand, those who 
agreed strongly with the statement con- 
stituted only 7% of all those physicians 
interviewed. As compared with 70% of 
physicians who agreed that a lipid-low- 
ering diet was important for hypercho- 
lesteremic children, only 52% agreed 
strongly that a prudent diet is impor- 
tant for all healthy children over age 
2 years. 

When asked what they considered to 
be major CHD risk factors, hyperten- 
sion was mentioned by 58% of FPs, 45% 
of GPs, and 36% of PDs (Table 2). Ele- 
vated blood cholesterol levels were 
mentioned by 63% of FPs, 50% of GPs, 
and 41% of PDs. Cigarette smoking was 
mentioned by 62% of FPs, 48% of GPs, 
and 36% of PDs as one of the major CHD 
risk factors. Younger physicians, that 
is, those with less than 15 years of prac- 
tice experience, were more apt to men- 
tion these three risk factors than those 
with experience greater than 30 years 
(58% vs 40% for hypertension, 62% vs 
42% for elevated blood cholesterol lev- 
els, and 58% vs 40% for cigarette smok- 
ing). Only 23% of the surveyed physi- 
cians mentioned all three of these major 
risk factors (82% of FPs, 21% of GPs, 
10% of PDs). There was no specific asso- 
ciation between physicians’ own CHD 
risk factors, such as blood cholesterol 
level, and the pattern of response. Al- 
though almost all interviewed indicated 
that they include questions on heart at- 
tack and hypertension in the family his- 
tory they obtain, only slightly over half 
stated that they included elevated blood 
cholesterol levels. Pediatricians (79%) 
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CHD Risk Factor 
High blood pressure 
Elevated blood cholesterol 
Cigarette smoking 
All three of the above 





Table 2.—Percentage of Physicians Who Identify the Three Major Coronary Heart 
Disease (CHD) Risk Factor Statements About CHD Risk Factors 


Type of Practice* 





GP 


*FP indicates family practitioner; GP, general practitioner; and PD, pediatrician. 

























Earliest Age 
of Measurements, y FP 


Blood pressure routine 
Birth-4 


5-9 
10-17 
Total 


High risk 
Birth-4 4 


5-9 
10-17 
Total 


Blood cholesterol routine 
Birth-4 






















1 

5-9 2 
10-17 4 
Total 7 
High risk 
Birth-4 12 
5-9 
10-17 
Total 










Table 3.—Percentage of Physicians Measuring Blood Pressure 
and Blood Cholesterol Level 


Type of Practice* 
GP PD All 


or YO 
> 
Oo ANO 


*FP indicates family practitioner; GP, general practitioner; and PD, pediatrician. 


were less likely to include stroke in the 
family history than FPs (91%) or GPs 
(94%). 

When asked about other topics re- 
lated to CHD risk factors in children 
that might warrant continuing medical 
education, physicians mentioned obesi- 
ty management (33% overall) most fre- 
quently, followed by smoking preven- 
tion/cessation techniques (23%), and 
dietary management (19%). 


Risk Factor Screening 


As shown in Table 3, blood pressure 
was measured routinely by 80% of FPs, 
75% of GPs, and 96% of PDs. An addi- 


tional 17% of F Ps, 20% of GPs, and 3% of 
PDs measured blood pressure only in 
children with family histories of cardio- 
vascular disease. Thus, almost all of the 
physicians surveyed measured blood 
pressure in children either routinely or 
selectively. Of physicians measuring 
blood pressure routinely, there was a 
substantial difference among the three 
groups in that 87% of PDs did so in 
children under age 5 years compared 
with only 34% of FPs and 18% of GPs. 
Routine cholesterol measurements 
were obtained by a small percentage of 
all three categories of physicians (9%) 
(Table 3). Routine blood cholesterol 
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screening was infrequently carried out 
for children under age 10 years; howev- 
er, somewhat more PDs tended to 
screen younger children (14% of PDs, 
7% of FPs, and 8% of GPs). Although a 
substantial majority of physicians re- 
ported that they did cholesterol screen- 
ing in children with family histories of 
cardiovascular disease (74% of FPs, 
66% of GPs, and 77% of PDs), the age at 
which they initiated screening differed 
markedly among the three groups. 
More PDs screened high-risk children 
under age 5 years: 48% of PDs compared 
with 12% of FPs and 8% of GPs (Table 
3). Only 39% of FPs and 25% of GPs, 
compared with 67% of PDs, screened 
high-risk children under age 10 years, 
although 42% of FPs, 29% of GPs, and 
77% of PDs measured blood cholesterol 
either routinely or selectively in this age 
group of children. 

For the screening for cigarette smok- 
ing, the majority of the surveyed physi- 
cians routinely asked about smoking, 
but 6% of FPs, 12% of GPs, and 9% of 
PDs did not. Among those who asked 
about smoking, two thirds did so before 
the children reached 14 years of age. 

Using the variables enumerated pre- 
viously in the “Methods” section, with 
the exception of type of practice setting, 
multivariable discriminant analysis was 
used to examine the correlates of CHD 
risk factor screening behavior of physi- 
cians. Fifteen percent of the variability 
for cholesterol screening in high-risk 
children was accounted for by physician 
specialty compared with less than 1% 
for the age composition of children in a 
practice and years of experience of phy- 
sicians combined. For routine blood 
cholesterol measurement, only the phy- 
sician specialty was significantly associ- 
ated (P<.004); that is, PDs tended to do 
more routine cholesterol screening than 
did the others. For routine blood pres- 
sure measurements in children under 5 
years of age, the physician specialty was 
more significant (P<.0001) than either 
the age distribution of the children in 
the practice (P<.006), or the years of 
practice experience (P<.004), though 
all were highly significant. In other 
words, more PDs measured routine 
blood pressure in these young children 
than did FPs, and more FPs measured 
than did GPs. Also, physicians with few- 
er years of experience and with a larger 
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Blood pressure 





“Ever” prescribing antihypertensive drugs 
Blood cholesterol 


cholesterol level 


“Ever” prescribing drugs for elevated LDL 
cholesterol level 


Obesity 


obesity treatment in children 


Table 4.—Percentage of Physicians Answering “Yes” to Statements About Prescribing 
Nondrug and Drug Treatments for Elevated Blood Pressure (BP) 
and Blood Cholesterol* 


“Ever” using nondrug therapy to control high BP 


“Ever” using nondrug therapy for elevated LDL 


“Frequently” or “seldom” prescribing drugs for 






Type of Practice 











90 90 88 90 
56 57 47 54 
94 92 90 92 
14 16 7 12 







*FP indicates family practitioner; GP, general practitioner; PD, pediatrician; and LDL, low-density 
lipoprotein. 


proportion of younger children in their 
practices were more apt to screen blood 
pressure in children under 5 years of 
age, but for children under 10 years of 
age, the variable, years of practice ex- 
perience, was no longer significant. Re- 
garding the question about age at which 
physicians began to ask children wheth- 
er they smoked, there were no signifi- 
cant differences for children under 10 
years of age among the practices by the 
years of experience or by the age com- 
position of the children in the practice 
population. (Note: very few physicians 
asked at younger ages.) However, for 
children 10 years or older, the physician 
specialty was significantly associated 
with age at which the physicians first 
ask about smoking (P<.003); relatively 
more PDs asked about smoking in some- 
what younger children even after con- 
trolling for age distribution of children 
and years of practice experience. 


Risk Factor Modification 


Of those physicians who saw children 
with high blood pressure, 90% used non- 
drug therapy and 54% used drug thera- 
py for some children (Table 4). The use 
of nondrug treatment for elevated blood 
pressure was similar for all practice 
types; however, in the use of drugs, 
somewhat fewer PDs (47%) tended to 
use drugs than did FPs (56%) and GPs 
(57%). The most frequently reported 
nondrug treatments among the sur- 
veyed physicians included low-sodium 
diets (83%), weight loss regimens 
(70%), and exercise modalities (45%). 


Somewhat fewer PDs tended to use 
weight loss regimens (63%) compared 
with FPs (75%) or GPs (69%). Among 
the antihypertensive medications, diur- 
etics were the most frequently cited 
drugs, followed by 8-blockers, vasodila- 
tors, and angiotensin converting en- 
zyme inhibitors. The physician special- 
ty was correlated with the use of drugs 
to treat hypertension in children 
(P<.02); that is, relatively fewer PDs 
administered drugs. The age distribu- 
tion of children in a practice and years of 
experience were not associated with 
prescription of antihypertensive drugs 
for children. 

Table 4 describes the proportion of 
surveyed physicians utilizing nondrug 
treatments for elevated low-density li- 
poprotein cholesterol levels. Nondrug 
therapy was prescribed by the majority 
of the physicians who saw children with 
high low-density lipoprotein cholesterol 
values. Of those who prescribed dietary 
changes for children with elevated 
blood cholesterol levels, slightly less 
than half of the FPs and GPs and great- 
er than three fourths of the PDs initi- 
ated it in children under the age of 10 
years. Pediatricians were more likely to 
initiate nondrug treatment early (55% 
under age 5 years, compared with 10% 
of FPs and 17% of GPs). The nondrug 
cholesterol treatment prescribed by 
most physicians was low dietary choles- 
terol regimen (58%), followed by low-fat 
diet (44%), weight reduction (28%), and 
low saturated fat diet (26%). Only 9% 
of treating physicians mentioned in- 
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creasing dietary polyunsaturated fat. 
Altogether, 12% of physicians treating 
children with elevated low-density lipo- 
protein cholesterol levels prescribed 
lipid-lowering drugs, with fewer PDs 
(7%) prescribing them than FPs (14%) 
or GPs (16%). A bile acid sequestrant 
was most frequently used by those who 
prescribed drugs (58%). Nicotinic acid 
(14%), cholesterol synthesis inhibitors 
(14%), probucol (10%), clofibrate (6%), 
and fish oil capsules (2%) were also men- 
tioned as lipid-lowering agents used in 
treating high blood cholesterol levels in 
children. One third of these physicians 
prescribing drugs initiate therapy at 
low-density lipoprotein cholesterol val- 
ues less than 4.90 mmol/L. The use of 
lipid-lowering drugs was most affected 
by the age distribution of the children in 
the practice population (P<.005) and 
not by physician specialty or by the 
years of practice experience. 

Thirty-three percent of FPs, 29% of 
GPs, and 48% of PDs reported that they 
referred all or most of their pediatric 
patients with CHD risk factors for nu- 
trition counseling. More physicians in 
group practices (42%) referred children 
with CHD risk factors to nutritionists 
for diet counseling than did those physi- 
cians in solo practice (30%). Among the 
25% of physicians who did not refer any 
children with CHD risk factors for nu- 
trition counseling, most indicated that 
they preferred to treat the children 
themselves, one fourth said they did not 
have enough such children to refer, and 
16% reported they did not know what 
resources were available. 

Two other CHD risk factors ad- 
dressed in our survey included obesity 
and smoking. Twelve percent of FPs, 
21% of GPs, and 9% of PDs have used 
drugs to treat obese children (Table 4). 
The results of a multivariable analysis 
revealed that physician specialty, years 
of experience in practice, and the age 
composition of children in the practice 
population were all correlated with the 
prescribing of drugs for obesity (P<.02, 
P<.01, and P<.002, respectively). In 
other words, relatively more GPs than 
FPs and also more FPs than PDs ever 
prescribed drugs for obesity. Also, 
more physicians with more years of ex- 
perience and physicians with older chil- 
dren in the practice tended to prescribe 
drugs for obesity. 
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COMMENT 


Our national survey of primary care 
physicians revealed that there was con- 
siderable heterogeneity in physicians’ 
approaches to the detection and modifi- 
cation of cardiovascular disease risk fac- 
tors in children. Pediatricians tended to 
do more routine screening at a younger 
age than did FPs or GPs. A possible 
explanation may be in part that guide- 
lines for blood pressure and cholesterol 
screening for children have been tradi- 
tionally published in pediatric journals 
rather than in general readership medi- 
cal journals, and hence, other primary 
care physicians may not be as familiar 
with the latest recommendations for 
children from expert committees.°*” 
Although blood pressure is routinely 
measured by the majority of the sur- 
veyed physicians, only 9% do routine 
cholesterol measurements in children. 
However, the proportion of physicians 
screening for elevated cholesterol levels 
in children with family histories of car- 
diovascular disease is 72%. Recent rec- 
ommendations of the American Acade- 
my of Pediatrics advocate cholesterol 
screening in high-risk children after age 
2 years, and, therefore, it is likely that 
the prevalence of high-risk cholesterol 
screening would be even greater at 
present.* 

Although PDs tended to be more ag- 
gressive in identifying CHD risk factors 
in younger children, the converse is true 
when it comes to treatment. However, 
PDs who treated risk factors tended to 
initiate treatment earlier in childhood. 
On the other hand, GPs tended to screen 
less and initiate screening later in child- 
hood, but tended to be more aggressive 
in therapy including the use of drugs for 
hypertension and obesity. However, 
the higher frequency of drug prescrip- 
tion by GPs compared with FPs for obe- 
sity in children is associated particular- 
ly with the age distribution of children 
in practice (P<.006) as well as with the 
practice specialty (P<.02), but is re- 
lated principally to physician specialty 
when comparing GPs with PDs. The 
higher frequency of the prescription of 
obesity drugs by FPs when compared 
with PDs is associated primarily with 
the older age distribution of their pedi- 
atric patients. Differences in the use of 
lipid-lowering drugs in children were 


primarily associated with differences in 
the age distribution of children in the 
practices. However, more GPs had res- 
ervations about early diagnostic label- 
ing of children (Table 1), and this belief 
may be reflected in their doing less 
screening. Fewer PDs felt prepared to 
provide dietary counseling to children; 
also, fewer felt successful with it than 
did GPs or FPs. A smaller proportion of 
PDs were convinced of the prognostic 
importance of CHD risk factors in chil- 
dren and somewhat more had slightly 
greater concerns regarding any poten- 
tially adverse impact of dietary inter- 
vention on growth and development 
than did FP. Pediatricians were also 
least likely to list hypertension, ele- 
vated blood cholesterol, and smoking as 
major CHD risk factors, and only 10% of 
PDs mentioned all three major risk fac- 
tors when asked the question, “What do 
you consider to be the major CHD risk 
factors?” Some of this difference may be 
due to the probability that more FPs 
and GPs treat CHD risk factors in their 
adult patients and thereby have a great 
familiarity with the subject. 

A particularly notable finding from 
our survey is that only 14% of the physi- 
cians felt that they were successful 
in helping children achieve dietary 
changes to lower serum cholesterol lev- 
els. A similar result (15%) was obtained 
from the NHLBI survey of physicians 
taking care of adults.’ The current inad- 
equacy of nutrition teaching in medical 
school curricula and residency training 
may be reflected in practicing physi- 
cians’ beliefs about their own skills and 
effectiveness." Less than half of the 
physicians responding felt prepared to 
give dietary counseling to lower serum 
cholesterol levels. This perceived lack 
of nutritional skills was also reflected in 
two of the topics most frequently cited 
as wanted for continuing medical educa- 
tion courses. For example, obesity man- 
agement was most frequently men- 
tioned, followed by smoking counseling 
and dietary management. The current 
gap in nutrition training and knowledge 
may, at least in part, be responsible for 
the relatively frequent use of drugs to 
treat CHD risk factors in children. Al- 
though rarely used, it is nevertheless 
surprising to see drugs such as clofi- 
brate listed as a lipid-lowering agent in 
children, which reflects a need for ap- 
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propriate continuing medical education 
in the area of lipid management. 

In conclusion, new information on 
CHD risk factor management in chil- 
dren probably would be more effective- 
ly disseminated if it were channeled to 
primary care physicians via a combina- 
tion of general readership and specialty 
medical journals. Physician education 
efforts should include reviews on such 
topics as the epidemiologic studies of 
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CHD risk factors and the results of ma- 
jor clinical trials of preventive cardiolo- 
gy. Educational efforts should aim also 
at helping physicians become more com- 
fortable and versed in nutrition counsel- 
ing as well as in referring more patients 
to nutritionists for dietary counseling. 
These efforts, in turn, should lead to 
less frequent use of antihypertensive 
and lipid-lowering drugs and also to the 
more effective clinical practice of prima- 
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Treatment of Type Ila Hyperlipidemia 
in Childhood by a Simplified American Heart Association 
Diet and Fiber Supplementation 


Mark Glassman, MD; Arlene Spark, EdD, RD; Stuart Berezin, MD; Steven Schwarz, MD; 
Marvin Medow, PhD; Leonard J. Newman, MD 


è Thirty-six children identified as hav- 
ing primary type Ila hypercholesterolemia 
were treated with a diet restricting the in- 
take of saturated fat to 10% of total energy 
and supplemented with soluble fiber for 
8.1 + 2.4 (mean + SEM) months. In 14 of 36 
patients first treated with the American 
Heart Association “Step-One” diet for 
8.0+1.1 months, total cholesterol level 
dropped from 257.9+15.8 mg/dL to 
240.6+ 10.9 mg/dL; the low-density lipo- 
protein cholesterol level dropped from 
191.8+17.4 mg/dL to 175.0+ 11.7 mg/dL; 
the high-density lipoprotein cholesterol 
level dropped from 42.8+1.94 mg/dL to 
41.6+1.68 mg/dL; and triglyceride con- 
centration rose from 115.9 + 13.7 mg/dL to 
128.1+14.1 mg/dL. The 36 patients treat- 
ed with saturated fat-restrictive diets and 
supplemental soluble fiber diets had a re- 
duction of total cholesterol levels from 
249.2+7.66 mg/dL to 207.1+6.31 mg/dL 
and a low-density lipoprotein cholesterol 
level reduction from 184.7 + 7.55 mg/dL to 
142.6+6.7 mg/dL, a reduction of 18% and 
23%, respectively. There was no signifi- 
cant change in high-density lipopro- 
tein cholesterol levels (46.4+1.9 mg/ 
dL vs 44.3+2.1 mg/dL) or in triglycer- 
ide concentrations (94.2+7.43 mg/dL vs 
102.2 + 8.45 mg/dL). In addition, the reduc- 
tion in serum lipoprotein concentrations 
resulting from this program was signifi- 
cantly greater than the concentrations re- 
sulting from the American Heart Associa- 
tion diet alone. The different responses to 
these regimens suggest that a simplified 
diet and soluble fiber supplementation is 
well tolerated and reduces total and low- 
density lipoprotein cholesterol levels 
more effectively than the standard Ameri- 
can Heart Association diet in children. 

(AJDC. 1990;144:973-976) 
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he cholesterol hypothesis states that 

the incidence of coronary artery dis- 
ease correlates with the plasma choles- 
terol level and that with the reduction of 
the plasma cholesterol level, the inci- 
dence of coronary artery disease de- 
creases.’ Control of childhood hyper- 
cholesterolemia has been advocated 
based on the observations that athero- 
sclerosis is likely to begin early in life’ 
and that children with elevated serum 
cholesterol levels continue to be at risk 
for hypercholesterolemia as they grow 
older. The American Academy of Pedi- 
atrics (Elk Grove, Ill), Section on Nutri- 
tion, has, therefore, recommended that 
a complete lipid evaluation be per- 
formed in children who have a family 
history of premature coronary artery 
disease and/or hypercholesterolemia 
and that they be treated with dietary 
modification.‘ However, poor adher- 
ence to programs utilizing standard di- 
etary modification has made treatment 
of children difficult. For these reasons, 
a treatment program involving a modi- 
fied American Heart Association 
(AHA) diet restricting the percentage 
of energy consumed as saturated fat and 
supplemental soluble fiber is evaluated 
herein. The aim is to determine whether 
this program would effectively lower 
serum total and low-density lipoprotein 
(LDL) cholesterol levels in children for 
prolonged periods. 


PATIENTS AND METHODS 
Patients 


Thirty-six children with primary type IIa 
cholesterolemia (evaluated total cholesterol 
with normal or elevated triglyceride concen- 
trations) who were treated at the Children’s 
Nutrition Center of the New York Medical 
College, Valhalla, between January 1, 1988, 
and December 31, 1988, were studied. These 
patients were identified during routine 
screening by their pediatricians and had the 
diagnosis of primary type IIa hypercholes- 


terolemia confirmed at our institution by li- 
poprotein electrophoresis after a 14-hour 
fast. The 36 children were otherwise in excel- 
lent health and were receiving no 
medications. 


Study Design 


Initial screening of the patients included 
medical and family history, as well as a physi- 
cal examination. A lipoprotein electrophore- 
sis was performed by venipuncture for each 
patient. On confirmation of type Ila hyper- 
lipidemia, every patient and their parents 
met with a registered dietitian who reviewed 
our modified AHA “Step-One” diet and ob- 
tained informed consent for our protocol. 
During this session, the patient's total daily 
energy intake was established and the intake 
of saturated fat, in grams per day, was deter- 
mined to represent 10% of the total energy. 
Patients were given information outlining 
the saturated fat content of both home and 
commercially prepared foods and were per- 
mitted to individually select their diet, re- 
stricting only the total grams of saturated fat 
intake per day. 

For each patient, a detailed, 24-hour di- 
etary recall was recorded prior to initiation of 
dietary therapy. Each patient was reas- 
sessed at 6-week intervals utilizing a 24-hour 
dietary diary, a food selection checklist, and 
a serum lipoprotein electrophoresis. Serum 
zine and copper levels, as well as prothrom- 
bin and partial thromboplastin times, were 
measured in 10 patients over the course of 
therapy. 

Fourteen of the 36 patients were first 
treated with the standard AHA Step-One 
diet® prior to entering our treatment proto- 
col. After 8.0+1.1 (mean+SEM) months, 
these 14 patients were given an unrestricted 
diet for 1 month and enrolled in the New 
York Medical College program. Twenty-four 
of 36 patients diagnosed as having type Ila 
hypercholesterolemia were directly enrolled 
in the New York Medical College program. 


Diet 


Patients were treated with a modified ver- 
sion of the AHA Step-One diet at the Chil- 
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Combination of factors 


Table 1.—Characteristics of 38 Children Treated in the Children’s Nutrition Center for 
Primary, Type Ila Hypercholesterolemia* 


Pretreated 
(n=14) 





Mean age, y 9.08 + 0.34 
Male/Female 9/5 
Obese 3 
Family history, no factors 3 
Premature infarction 6 
Elevated cholesterol 3 







Untreated 
(n=24) 


Total 
(N= 36) 











10.1+0.63 9.74+0.72 
13/9 22/14 
6 9 
5 8 
5 11 
4 7 
6 





*Values represent numbers of patients unless otherwise stated. 


Table 2.— Responses of Children With Type Ila Hypercholesterolemia to the 
AHA Diet and NYMC Program* 


Treatment length, mo 


Pretreatment 
total cholesterol, mmol/L 


Posttreatment 
total cholesterol, mmol/L 


Pretreatment 

LDL cholesterol, mmol/L 
Posttreatment 

LDL cholesterol, mmol/L 
Pretreatment 

HDL cholesterol, mmol/L 


Posttreatment 
HDL cholesterol, mmol/L 


AHA Diet 


6.67+0.41 


6.22+0.28 


4.96 + 0.46 


4.52 +0.30 


1.11+0.05 


1.08+0.04 





NYMC Program 
(N=36) 


8.1+2.4 


(n=14) 
8.0+1.1 


6.44+0.20 
5.36 + 0.16f 


4.78+0.19 


3.69 + 0.17$ 


1.20+0.05 


1.15+0.05 


*AHA indicates American Heart Association; NYMC, New York Medical Center; LDL, low-density 


lipoprotein; and HDL, high-density lipoprotein. 


+P<.01 when compared with serum lipid concentrations after the AHA diet. 
+P<.001 when compared with serum lipid concentrations before the NYMC program. 


dren’s Nutrition Center of the New York 
Medical College. Total energy need was de- 
termined using the National Research Coun- 
cil/National Academy of Sciences recom- 
mended energy intake for children’ and was 
individualized according to frame size, level 
of physical activity, and sex of each patient. 
Calories were added or subtracted to help 
the child achieve desirable body weight. Our 
prescribed diet, in which a maximum of 10% 
of the child’s energy intake was derived from 
saturated fat, did not specifically restrict 
cholesterol intake or the percentage of total 
energy ingested as fat. The saturated fat 
content of home and commercially prepared 
foods was identified for each patient. The 
patients and their parents were informed of 
the rationale for lowering dietary saturated 
fat intake. In addition, children under 7 years 
of age were required to consume 2.5 g of 
soluble fiber as psyllium mixed in water 
twice daily. Children older than 7 years of 
age received 10 g of psyllium given in a simi- 


974 AJDC—Vol 144, September 1990 


lar fashion. Patient compliance was deter- 
mined using a food selection checklist and 24- 
hour intake diary. 


Analytical Methods 


Serum samples were immediately refrig- 
erated and analyzed within 72 hours. Individ- 
ual serum lipid concentrations were deter- 
mined spectrophotometrically using a RA- 
500 analyzer (Technicon, Tarrytown, NY). 
Total cholesterol concentration was mea- 
sured using a cholesterol esterase/choles- 
terol oxidase assay according to the method 
of Allain et al. Serum triglyceride concen- 
tration was determined by enzymatically hy- 
drolyzing triglycerides and measuring re- 
leased glycerol.” Serum high-density 
lipoprotein (HDL) cholesterol concentration 
was determined after precipitation of apoli- 
poprotein B containing lipoproteins with 
magnesium phosphotungstate reagent (Sig- 
ma Chemical Co, St Louis, Mo). ® Serum lev- 






els of LDL cholesterol were calculated from 
total cholesterol, HDL cholesterol, and 
triglycerides.” 


Statistical Analysis 


Changes of total cholesterol, LDL choles- 
terol, HDL cholesterol, and triglyceride con- 
centrations before and during two dietary 
programs were evaluated using a paired t 
test. Comparison of the effects of therapy on 
the obese and nonobese patients, and on chil- 
dren 7 years or younger and those older than 
7 years of age, was determined using an un- 
paired t test. The relationship between initial 
cholesterol level and the response to the 
therapeutic regimen was ascertained using 
the two-tailed Wilcoxon signed rank test. 
Differences were significant at P<.05. 


RESULTS 


Patients ranged in age from 3 to 17 
years (9.74+0.72). There were 22 male 
and 14 female patients. Of the 36 pa- 
tients, a family history of myocardial 
infarction prior to the age of 50 years 
was noted in 11 patients, hypercholes- 
terolemia in 7 patients, and a combina- 
tion of these was noted in 10 patients. 
There was no history of these factors in 
the remaining 8 patients (21%) (Table 
1). In 27 patients the weight-to-height 
ratio was between the 25th and the 75th 
percentiles, indicating normal nutri- 
tional status. Nine of the 36 patients 
(25%) were obese, with a weight-to- 
height ratio above the 95th percentile. 
In those patients who were at their de- 
sirable weight, weight gain and linear 
growth progressed normally and blood 
pressure did not change. However, the 
9 obese children sustained a mean 
weight loss of 2.84 (+0.41) kg during 
the course of this study. 

All patients tolerated both regimens 
well without developing abdominal dis- 
tention or cramping, constipation, diar- 
rhea, or excessive flatus production. 
There were no changes in serum zinc, 
copper, or hemoglobin concentrations; 
hematocrit; mean corpuscular volume; 
or prothrombin and partial thrombo- 
plastin times during the period of study. 
The serial evaluation of dietary selec- 
tion indicated that the total intake of 
cholesterol and fat energy (ie, <30% of 
energy as fat and <10% energy as satu- 
rated fat) fell within AHA guidelines for 
the Step-One diet without specific limi- 
tation of these dietary components. 

The 14 patients initially treated with 
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Response of serum lipids to the American Heart Association “Step-One” diet (closed circles) and the New York 
Medical College, Valhalla, program (open circles). HDL indicates high-density lipoprotein; LDL, low-density 
lipoprotein; and * indicates P<.01 when compared with concentrations before treatment with New York 
Medical College diet, and P<.001 when compared with concentrations after treatment with the American Heart 


Association diet alone. 

the Step-One AHA diet had a mean age 
of 9.08 years (range, 3 to 15 years); 9 
were male and 5 were female. After 
8.0+1.1 months of treatment, there 
was a 6.7% and 8.8% reduction of total 
and LDL cholesterol, respectively (Fig- 
ure). These changes were not statisti- 
cally significant. 

The serum lipid concentrations be- 
fore and after implementation of the 
New York Medical College program ap- 
pear in Table 2. The reductions found in 
our patients after 8.1+2.4 months cor- 
respond to a significant lowering of total 
and LDL cholesterol by 18% and 23%, 
respectively, when compared with lev- 
els before treatment with the New York 
Medical College diet (P<.001) and an 
additional 14% and 19%, respectively, 
when compared with levels achieved af- 
ter treatment with the AHA diet alone 
(P<.01). No significant alterations in 
the HDL cholesterol or triglyceride 
concentrations were found. Initial se- 
rum lipoprotein concentrations of those 
patients first treated with the AHA diet 
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did not differ from those directly en- 
rolled in the New York Medical College 
program, nor did prior dietary inter- 
vention influence a patient’s response to 
the New York Medical College diet 
(P =not significant). 

Serum lipoprotein levels in the obese 
children before and after treatment did 
not differ significantly from those in 
nonobese children. In the obese pa- 
tients, there was no independent effect 
of weight loss on serum lipoprotein con- 
centrations. Neither patient age nor sex 
affected the response of serum choles- 
terol level to the diet (P>.05). Howev- 
er, those patients with the highest ini- 
tial total and LDL cholesterol levels had 
the most dramatic responses to dietary 
modification (both total and LDL cho- 
lesterol, P<.001) based on rank order 
analysis. 


COMMENT 


This study demonstrates the efficacy 
of our approach in the treatment of 
childhood hypercholesterolemia. A pro- 


gram of dietary saturated fat reduction, 
soluble fiber, and counseling results in 
an 18% reduction in total cholesterol 
concentration and a 23% reduction in 
LDL cholesterol concentration. These 
results compared quite favorably with 
the 6.1% and 9.2% reductions in total 
and LDL cholesterol levels seen after 
treatment with the AHA Step-One diet. 
Our Children’s Nutrition Center diet 
differs from the AHA Step-One diet in 
several respects. The AHA recom- 
mends that the daily total cholesterol 
intake be limited to 100 mg/4200 kJ and 
that fat intake be restricted to 30% of 
total energy, with a maximum of 10% 
each coming from saturated and polyun- 
saturated fats.° In our dietary protocol, 
the only restriction is to limit intake of 
saturated fat to 10% of the total daily 
recommended energy consumption; the 
patient is allowed to self-select foods to 
meet this goal. In addition, the fiber 
supplement is well accepted and does 
not result in significant side effects. 

Our study was designed to assess the 
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safety and efficacy of our program in the 
treatment of childhood hypercholester- 
olemia. However, because dietary mod- 
ification and fiber supplementation 
were started simultaneously, their indi- 
vidual contribution to the reduction of 
serum lipoprotein levels could not be 
determined. Dietary modification with- 
out fiber supplementation has been 
shown to reduce serum cholesterol con- 
centrations by 5% to 10% in hyper- 
cholesterolemic adults.” Studies by 

- Schlierf et al’ and Stein et al” found that 
children with familial hypercholesterol- 
emia treated by reducing total fat and 
cholesterol intake sustained a 6% to 11% 
reduction in cholesterol concentration 
and are consistent with the results seen 
in the 14 patients initially following the 
AHA diet alone. These results support 
the data by Glueck et al,” which indi- 
cate that children show a greater re- 
sponse to dietary alteration than do 
adults. 

Recently, the synergistic effect of sol- 
uble fiber and diet in reducing serum 
cholesterol levels has been emphasized. 
Van Horn et al and Anderson et al” 
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have reported reductions in serum lipid 
values in healthy volunteers using ei- 
ther psyllium mucilloid or oat bran prod- 
ucts. Their patients sustained a reduc- 
tion in total cholesterol concentration of 
11.2% and 9.5%, respectively, when 
compared with the effects of diet alone. 
A study by Zavoral et al” examined the 
role of soluble fiber in the reduction of 
serum lipid levels in children. In their 
patients with familial hypercholesterol- 
emia, 17% and 19% reductions in total 
serum cholesterol and LDL cholesterol 
levels, respectively, were achieved af- 
ter treatment with locust bean gum, a 
source of soluble fiber. Their study dem- 
onstrated an enhanced effect of soluble 
fiber on the reduction of total serum and 
LDL cholesterol levels in children, com- 
parable with the reduction of total and 
LDL cholesterol levels in response to 
supplemental psyllium. 

Several reports have shown that di- 
etary therapy in children with hyper- 
cholesterolemia can be free of adverse 
effects during growth and develop- 
ment,”” an observation confirmed in 
our patient population. Because the dai- 
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ly energy requirements were calculated 
for each of our patients, alterations in 
growth parameters, as reported by 
Pugliese et al,” did not occur. 

In summary, during a period of 8.1 
months, a simplified dietary modifica- 
tion restricting only saturated fat to 
10% of total energy and supplemented 
with soluble fiber produced an 18% re- 
duction in the total cholesterol level and 
a 23% reduction in the LDL cholesterol 
level in children with type Ila hypercho- 
lesterolemia. This response exceeds the 
degree of lipoprotein reduction noted in 
our patients initially placed solely on the 
AHA Step-One diet and those using the 
AHA diet alone. Patients in our pro- 
gram exhibited excellent compliance 
and remained free of side effects. The 
level of plasma lipids achieved by our 
patients might result in a substantial 
reduction of cardiovascular risk” if the 
regimen is maintained in the long term. 
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Social and Medical Problems in Children of 
Heroin-Addicted Parents 


A Study of 75 Patients 


Juan Casado-Flores, MD; Antonio Bano-Rodrigo, MD; Encarnacion Romero 


e Between January 1985 and December 
1987, seventy-five children of intravenous 
heroin-addicted parents (one or both) 
were studied. Their ages ranged from 4 
days to 14 years. All patients had suffered 
from several pediatric diseases. Three 
major types of problems were found 
among the children studied: infectious 
diseases, nutritional diseases, and paren- 
tal neglect and/or disinterest. The most 
common diagnoses at discharge were 
gastroenteritis (24%), pneumonia (21%), 
malnutrition (17%), upper airway infec- 
tious diseases (13%), septicemia (12%), 
child abuse (4%), acquired immunode- 
ficiency syndrome (3%), and other in- 
fectious diseases (24%). Their parents 
reported hepatitis B virus infection, 
acquired immunodeficiency syndrome 
(AIDS), and alcoholism. The unemploy- 
ment rate among the fathers was 37%. Six- 
teen percent of mothers were prostitutes. 
There was an imprisonment record of 19% 
for mothers and fathers combined. A mul- 
tidisciplinary approach for this group of 
children would make prevention possible 
and care less expensive. 

(AJDC. 1990;144:977-979) 


etal and neonatal problems in chil- 

dren born of heroin-addicted moth- 
ers are well known: intrauterine growth 
retardation and antenatal infections in 
the fetus,‘ and low birth weight, neona- 
tal abstinence syndrome, abnormal 
sleep patterns, and neonatal infections 
in the newborn.” In addition, high mor- 
tality rates are observed for these 
patients.’ 

The long-term follow-up of the health 
and social problems of these children is 
not well known,**** although functional 
deficiency on physical, intellectual, per- 
ceptual, and behavioral measures have 
been found when compared with normal 
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control groups.**” This lack of studies is 
partially explained by membership in 
marginal socioeconomic groups with 
consequent poor health care. 

At present, the use of heroin is in- 
creasing among adults and teenagers in 
many developed and underdeveloped 
countries in Asia, Europe, and North 
America.” This tendency has been ob- 
served in Spain where the incidence and 
prevalence of complications associated 
with heroin are also increasing." Each 
year more children are born of parents 
who are addicted to heroin, contribut- 
ing to socioeconomic marginality and in- 
creased illness propensity. 

The purpose of this study was to in- 
vestigate the social and medical prob- 
lems in children of heroin addicts in a 
Spanish community. We especially in- 
vestigated the various diseases that 
may appear during the neonatal period 
and beyond. 


PATIENTS AND METHODS 


Between January 1985 and December 
1987, seventy-five children were studied at 
Nino Jesus Children’s Hospital, Madrid, 
Spain, a public pediatric center that handles 
22% of all pediatric emergencies in the city of 
Madrid and surrounding neighborhoods. For 
all patients in our study, one (59 of 75) or both 
(16 of 75) parents were intravenous heroin 
addicts at the time of study. In addition, 7 
mothers used heroin during the pregnancy of 
a child included in our study. 

Identification of the parent(s) as a narcotic 
addict was based on the clinical and social 
history taken by the admitting physician and/ 
or social worker, and/or by evidence of physi- 
cal signs such as needle marks or scars. All 
patients were evaluated on admission by age, 
sex, weight, the number of subsequent ad- 
missions during the time the study was con- 
ducted, and the number of hospitalization 
days for each admission. The total hospital- 
ization cost for each patient was also esti- 
mated. In addition, the major diagnoses at 
discharge and social and family characteris- 
ties were recorded. Evidence of withdrawal 
was ascertained by history or by the pres- 
ence of compatible clinical symptoms. 


PARENTAL INFORMATION 


Parental history was known for 140 of 
the 150 parents (65 fathers, and 75 
mothers). The father’s history was un- 
known for 10 patients. 

The age at the time of first admission 
was known in 64 parents (33 mothers 
and 31 fathers). Mothers ranged in age 
from 16 to 45 years (mean + SD, 24.7+6 
years); 21 (63.9%) were less than 20 
years old, and 5 (15.1%) were over 31 
years old. The ages of the fathers 
ranged from 19 to 46 years (mean, 
28 + 6.6 years). 

Three fathers died of narcotic over- 
dose, 17 had spent time in prison, 24 
were unemployed, 5 were drug traffick- 
ers, and 8 were habitual beggers. Tem- 
porary unskilled jobs were recorded for 
30 fathers. Three mothers died of drug 
overdose, 10 had been in prison, 12 were 
prostitutes, 12 were unemployed, 7 
were housewives, and 1 was a drug traf- 
ficker. The status was unknown for the 
remainder of the mothers. 

Polydrug use was customary in the 
parental group. Besides the addiction to 
intravenous heroin, other drugs utilized 
were alcohol, cocaine, and cannabis, al- 
though no detailed records were avail- 
able for the latter two drugs. 


Table 1.—Parental Diseases in 140 
Heroin-Addicted Parents 


Disease* No. (%) of Cases 















Hepatitis B 22 (15.7) 
HIV positive 4 (2.8) 
Syphilis 4 (2.8) 
AIDS 3 (2.1) 
Alcoholism 3 (2.1) 
Blindness 2 (1.4) 
Epilepsy 2 (1.4) 
Spanish toxic oil 

syndrome* 1 (0.7) 
Gonococcemia 1 (0.7) 
Bacterial 

endocarditis 1 (0.7) 


Oligophrenia 1 (0.7) 





*HIV indicates human immunodeficiency virus; 
AIDS, acquired immunodeficiency syndrome. 
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Gastroenteritis 

Pneumonia 

Malnutrition 

Upper airway Infection 

Sepsis 

Bronchiolitis 

Ferropenic anemia 

Withdrawal syndrome 

HIV positive 

Poisoning and 
accident 

Mentally and 
physically retarded 

Pertussis 

Dehydration 

Rickets 

Child abuse 

Congenital infection 

AIDS 


18 (24) 
16 (21.3) 
13 (17.3) 
10 (13.3) 
9 (12) 

8 (10.7) 


Epilepsy 
Deafness 
Other infectious 
diseasest 
Miscellaneous 


18 (24) 
20 (26) 


*HIV indicates human immunodeficiency virus, 
AIDS, acquired immunodeficiency syndrome. 

tOther infectious diseases includes bronchitis 
(3), oral candidiasis (2), nonspecific febrile syn- 
drome (2), cytomegalovirus (1), conjunctivitis (1), 
adenophlegmon (1), vulvovaginitis (1), measles (1), 
pulmonary tuberculosis (1), viral exanthema (1), 
sinusitis (1), urinary tract infection (1), chicken pox 
(1), and hepatitis B (1). 

Miscellaneous includes hepatosplenomegaly 
syndrome (3), congenital heart disease (2), low 
birth weight for age (2), gastroesophageal reflux 
(1), congenital cataract (1), microcephaly (1), ate- 
lectasis (1), seborrheic dermatitis (1), atopic der- 
matitis (1), retrolental fibroplasia (1), acute respira- 
tory failure (1), hemothorax (1), inguinal hernia (1), 
acute renal failure (1), jaundice (1), and cor pulmo- 
nale (1). 





Parental diseases are summarized in 
Table 1. 


PATIENT INFORMATION 


Twenty-three children (30.7%) were 
living with grandparents, 2 were cared 
for by relatives, and 3 by close friends. 
Forty-seven (62.7%) were living with 
their parents. No adopted children 
were present in this group. Of the 47 
children who lived with their parents, 4 
lived in condemned houses, 1 in jail with 
the mother, 2 in caravans, and 5 in wel- 
fare homes. 

The patients ranged in age from 4 
days to 14.5 years (13.5 +24.3 months, 
mean + SD). Five infants were less than 
1 month old, and only 6 patients were 
more than 3 years old. Forty-four chil- 
dren were boys and 31 were girls, a ratio 
of 1.4:1. 


978 AJDC—Vol 144, September 1990 


RESULTS 


There were a total of 130 admissions 
to the hospital for these patients during 
the time the study was conducted, rep- 
resenting 2060 hospitalization days. 
The number of admissions per patient 
ranged from 1 to 14 (mean, 1.7+1.9), 
and the number of hospitalization days 
per patient was 15.8 days (mean, +18 
days), ranging from 1 day to 5 months. 
The total cost for hospitalization in the 
study group was $386 000 ($2969 per 
admission). 

The diagnoses at discharge are pre- 
sented in Table 2. The most frequent 
diagnoses were gastroenteritis, pneu- 
monia, malnutrition, upper airway in- 
fectious diseases, and septicemia. Five 
patients (6.7%) tested positive on anti- 
body testing for human immunodefi- 
ciency virus (HIV), 2 (2.7%) had overt 
acquired immunodeficiency syndrome 
(AIDS), 3 (4%) had evidence of child 
abuse, and 4 (4.3%) died during the 
study (2 of complications of AIDS, 1 of 
septic shock, and 1 from pneumonia). 
Seven children (9.8%) whose mothers 
used heroin during pregnancy devel- 
oped withdrawal symptoms in the neo- 
natal period. No prevalent illness was 
found in this group (respiratory tract 
infection, 2; gastroenteritis, 2; septice- 
mia, 1; syphilis, 1; and abnormal posi- 
tive antibody test results for HIV, 2) 
when compared with the rest of the 
patients. 


COMMENT 


The findings of this study suggest 
that Spanish children of heroin-addicted 
parents seem to be more prone to devel- 
op diseases than children of non-heroin- 
addicted parents. Although this could 
be true for some diseases such as malnu- 
trition, AIDS, or withdrawal syn- 
drome, some other diseases (gastro- 
enteritis, pneumonia, upper airway 
infection) are also found in the normal 
infant population but do not usually re- 
sult in hospitalization. When such dis- 
eases appear in children of heroin-ad- 
dicted parents, hospitalization more 
frequently results because of the social 
and family problems. We agree with 
Wilson et al’ that hospitalization was 
more frequent in the treatment of minor 
illnesses because of the concern among 
medical staff about the parents’ ability 
to cope with stressful situations. Dis- 


charge from the hospital was also de- 
layed for the same reasons. 

We have found three major types of 
problems among our group of patients: 
infectious diseases, nutritional dis- 
eases, and parental neglect and/or disin- 
terest. Infectious diseases were found 
to be the most prevalent. These includ- 
ed less severe cases of gastroenteritis, 
pneumonia, and upper airway infec- 
tions. Poor hygiene and low immunolog- 
ical resistance resulting from malnutri- 
tion, which was present in some 
patients (17.3%), may account for such 
frequency. Other less frequently found 
vertically transmitted infectious dis- 
eases were also recorded, such as hepa- 
titis B virus infection, congenital infec- 
tions, and AIDS. 

Nutritional diseases were the second 
most frequent problem encountered. 
These included malnutrition, dehydra- 
tation, rickets, and iron-deficiency ane- 
mia. 

The third less frequent but important 
problem found was that of neglect or 
abuse, such as instances of poisoning. 

Poor hygiene habits and a lack of 
health care in the group we studied 
probably accounted for the morbidity 
observed. The fact that more than half 
of the mothers were teenagers could be 
another factor for this morbidity. 

Failure of adequate parental and indi- 
vidual relationships by and among the 
intravenous addicts” appears to play an 
important role in the healthful environ- 
ment of their children. Impulsivity, ir- 
responsibility, immaturity, and self- 
centeredness have been described as 
personality characteristics associated 
with drug addiction. "™®”? Addicted 
mothers have significantly less contact 
with their children than nonaddicted 
mothers” and they perform less adap- 
tively on measures of personality and 
parenting behavior.’ Whether these 
factors play a role on the observed mor- 
bidity remains to be proved. 

It has been suggested that children of 
drug-addicted mothers are at high risk 
of becoming drug addicts,” but the fu- 
ture of children whose parents (one or 
both) are heroin addicted, in terms of 
health problems and eventual addiction 
to narcotics, is not clear at present. Re- 
cent investigations have proved that 
children of drug-addicted mothers per- 
form less adaptively on measures of in- 
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telligence, development, and socially 
adaptive behavior.” It is also proved 
that children who are exposed to narcot- 
ics in utero score significantly lower 
than control children on performance 
and full-scale IQ tests and most perfor- 
mance subtests." Whether they devel- 
op similarly to children of nonaddicted 
mothers is a question that remains to be 
answered. 

There appears to be a high risk for 
this marginal group for subsequent so- 
cial inadaptability and delinquency due 
to the high rate of alcoholism and ante- 
cedents in parents. *”” Other operative 
factors are the insufficient education 
and the breakdown in family life, as 
many of them are living with grandpar- 
ents, other relatives, or close friends. 
Child abuse and lack of affection con- 
tribute to social inadaptability. 

The relationship between AIDS, hep- 
atitis B, and drug addiction in the adult 
population around the world is well 
known.”"**"™ This relationship was also 
present in the group of parents, with 
15.7% of them having hepatitis B and 
2.8% having a positive antibody test for 
HIV. Vertical transmission of these dis- 
eases is a complication that may ap- 
pear.“ This situation also occurred in 
the group of children. 

A multicentric study” recently pub- 
lished in Spain showed that 98% of chil- 
dren with a positive antibody test for 
HIV contracted this disease via vertical 
transmission; 87% of them were born to 
heroin-addicted mothers. Although the 
total number of children with a positive 
antibody test for HIV in Spain is not 
well known, recent estimates for 1988 
give numbers between 1000 and 1500 
affected children.” This indicates that in 
all Europe, Spain has the highest rate of 
positive antibody test results for HIV 
due to vertical transmission from her- 
oin-addicted mothers. 

The hospital cost for children of her- 
oin addicts in Spain is very high, not 
only because of the number of diseases, 
some of them chronic, but also because 
of frequent hospitalizations that over- 
burden the health services unnecessari- 
ly. Similar conclusions have also been 
reached in other institutions. ° 

Excessive costs are incurred for 
Spain’s economy as a result of this her- 
oin-addicted population, due mainly to 
the increasing crime rate .*” The cost 
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for those children born to heroin-addict- 
ed parents will not be totally evaluated 
until the long-term social and health 
problems of this group are evaluated. 

We conclude that children of heroin- 
addicted parents represent a group in 
which infectious and nutritional dis- 
eases resulting from neglect and/or dis- 
interest are frequent. As such, these 
children should be considered a risk 
group and should be supervised by 
means of specialized public health pro- 
grams. In addition, scholastic and social 
performance may be low as they are 
exposed to marginality and delinquen- 
cy. For this reason, a multidisciplin- 
ary approach to these patients is recom- 
mended. 


We thank Katherine McTige, and social work stu- 
dents Fuencisla de Antonio and Riansares Solera 
for their help in the preparation of the manuscript. 
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Childhood Lawn Dart Injuries 


Summary of 75 Patients and Patient Report 


Sara V. Sotiropoulos, MD; Mary Anne Jackson, MD; Gerald F. Tremblay, MD; V. Fred Burry, MD; Lloyd C. Olson, MD 


è Lawn dart injuries account for an esti- 
mated 675 emergency department visits 
per year. Seventy-six patients are de- 
scribed herein. The victims ranged from 1 
to 18 years of age and were predominantly 
male (male to female ratio is 3.1:1). The 
most common sites of injury were head 
(54%), eye (17%), and face (11%). Hospital- 
ization was required for 54% (41/76) of 
these patients. Sequelae included unilat- 
eral blindness and brain damage. The 
case fatality rate was 4%. The extent of a 
head injury was not always clinically ap- 
parent at the initial presentation and 
should be promptly defined by computed 
tomographic scan. Despite the recent ban 
on the sale of lawn darts, there remain an 
estimated 10 to 15 million sets of lawn 
darts in the homes of Americans. Pediatri- 
cians should encourage parents to dis- 
card all lawn darts. 

(AJDC. 1990;144:980-982) 


awn darts are potentially lethal de- 

vices responsible for an estimated 
675 emergency department visits per 
year.’ Most of the injured victims are in 
the pediatric age range. Despite their 
common occurrence, injuries due to 
lawn darts have received little attention 
in the medical literature. 

We present a summary of 75 patients 
with lawn dart injuries, including 69 pa- 
tients whose cases were reported to the 
Consumer Product Safety Commission 
(CPSC) and 6 gleaned from the medical 
literature.”® In addition, we report a 
lawn dart injury sustained in an unusual 
manner, complicated by pneumococcal 
meningitis and cerebral infarction. We 
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also discuss the implications of the regu- 
lations issued in October 1988 that ban 
the sale of lawn darts. 


RESULTS 
CPSC Data 


The CPSC reports of 69 lawn dart 
injuries that occurred from 1978 to 1988 
were reviewed. Ages of the children 
ranged from 19 months to 18 years and 
averaged 7.1 years. The overall male to 
female ratio was 3.5:1 and increased 
with age. Of 63 patients in whom loca- 
tion of the injury was identified, the 
breakdown of involvement was as fol- 
lows: head, 34 patients (54%); eye, 13 
patients (21%); face, 8 patients (138%); 
trunk or extremities, 6 patients (10%); 
and neck, 2 patients (8%). The percent- 
age of head injuries decreased with age 
and the percentage of eye injuries in- 
creased with age (Fig 1 ). Of the injured 
children, 34 (49%) required hospitaliza- 


tion. Reported sequelae, including 
blindness‘ and brain damage,’ occurred 
in 13% (9/69). The case fatality rate was 
4% (3/69). 


Review of Previous Reports of 
Patients With Penetrating 
Lawn Dart Injury 


Six reports of penetrating lawn dart 
injury have been published.** The pa- 
tients ranged from 3 to 16 years of age, 
with equal numbers of male and female 
patients. Each child sustained an injury 
to the head. Surgical débridement was 
performed within 24 hours of injury in 
two of these patients who suffered no 
infectious complications.** Each of the 
other four patients in whom computed 
tomography (CT) and surgical débride- 
ment were delayed (2 to 21 days follow- 
ing the injury) had development of an 
intracranial infection that required sur- 
gical débridement and drainage along 


Fig 1.— Age-specific sites of lawn dart injury. 
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with antibiotic therapy.*° One patient 
had development of an intracranial he- 
matoma requiring evacuation.’ Five pa- 
tients recovered without apparent se- 
quelae; mild memory loss developed in 
one patient.* 


PATIENT REPORT 


A 7-year-old boy was admitted to The Chil- 
dren’s Mercy Hospital, Kansas City, Mo, 
with coma and meningitis following a pene- 
trating brain injury with a lawn dart. Two 
days earlier a thrown dart struck a tree, 
bounced back, and with its posterior end hit 
the boy below his left eye. He removed the 
dart and went home and was immediately 
taken to a local hospital where he had a series 
of convulsions. On transfer to a second hospi- 
tal, CT scan of the brain demonstrated the 
presence of blood in the left lateral ventricle 
and fractures through the walls of the left 
maxillary sinus and posterior wall of the or- 
bit. Results of his neurologic examination 
were normal, He was admitted to the hospi- 
tal and dexamethasone phosphate, mannitol, 
and phenobarbital sodium were adminis- 
tered. Twenty-four hours after the injury the 
patient became febrile, agitated, and then 
obtunded. Repeated examination by CT 
showed little change. Examination of the ce- 
rebrospinal fluid showed that it contained 
770 white blood cells (0.46 segmented, 0.25 
band cells, 0.09 lymphocytes, and 0.20 mono- 
cytes), 485 red blood cells, 0.05 mmol/L of 
glucose, and 4.43 g/L of protein. Gram-posi- 
tive cocci were identified by Gram’s stain. 
Streptococcus pneumoniae was isolated by 
culture of the cerebrospinal fluid. 

The patient’s mental state declined to 
coma; episodes of generalized, tonic stiffen- 
ing of the extremities occurred. He was intu- 
bated and then transferred to The Children’s 
Mercy Hospital where he was treated with 
hyperventilation, mannitol, dexamethasone, 
antibiotics, and anticonvulsants. A CT scan 
was obtained (Fig 2, left). Two days later 
bradycardia and hypertension developed in 
the patient. A CT scan showed marked cere- 
bral edema, especially in the right hemi- 
sphere. The patient’s condition slowly im- 
proved and, 10 days after the injury, he 
recovered spontaneous respirations. A CT 
scan (Fig 2, right) revealed widespread corti- 
cal infarction and hemorrhage. 

One year after the injury, the patient re- 
mains in a persistent vegetative state. His 
most recent CT scan reveals extensive corti- 
cal atrophy. 


COMMENT 


A flechette, a small steel aerial dart 
used as a weapon during World War I,’ 
is structurally similar to a lawn dart 
(Fig 3). Beginning in 1914, French pi- 
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Fig 2.—Left, Two days after injury, noncontrast computed tomographic (CT) scan of brain shows 
air bubble and hemorrhage of left temporal region with surrounding edema. Right, Ten days after 
injury, noncontrast CT scan of brain shows hemorrhagic infarction, worse on the right. 





Fig 3.—Aerial dart (flechette). 


lots carried these pencil-sized steel 
darts in canisters slung under the fuse- 
lage and released them by a trigger lo- 
cated in the cockpit.* When dropped 
from a height of 460 m, the flechette 
could penetrate the body of a horse. The 
injuries sustained by soldiers most of- 
ten were fatal. Although the lawn dart 
(a 34.5-em long projectile weighing 
170 g with a 4.5-mm rounded weighted 
end) is larger than a flechette (a 12.5-em 
long cylindrical rod pointed on one end 
and fluted on the other weighing 20 g), 
both are able to penetrate bone. 

Our data suggest that lawn dart inju- 
ries lead to significant morbidity and 
mortality in children. Among 76 injured 
children, 54% required hospitalization 
and at least 14% had development of 


long-term sequelae; the case fatality 
rate was 4%. This may represent an 
underestimate of the occurrence of se- 
quelae among this group of patients 
since long-term follow-up was not avail- 
able in most cases. Male predominance, 
as noted in these victims, has been re- 
ported with other childhood injuries and 
may be explained by sex difference in 
exposure to risks and/or behavior.’ The 
site of injury varied with age. The per- 
centage of head injuries decreased with 
age and the percentage of eye injuries 
increased with age. It is possible that 
most injured children younger than 5 
years sustained injury to the head sim- 
ply because they were unfortunate by- 
standers unaware of the dart’s path. 
Lawn dart injuries to the head have 


Lawn Dart Injuries—Sotiropoulos etal 981 


resulted in skull fractures, intracranial 
abscesses and hematomas, and death. 
The extent of a head injury is not always 
apparent when the child first seeks 
medical attention. Of six children with 
head injuries whose cases were report- 
ed in the medical literature, four were 
initially treated with cleansing and su- 
turing of the laceration, then released 
from the hospital.** All four patients re- 
turned to the hospital within 1 to 21 days 
with intracranial infections that re- 
quired surgical débridement and intra- 
venous antibiotic therapy. Therefore, 
` when the cause of a head injury is known 
to be alawn dart, a CT scan to define the 
extent of the injury is indicated. If the 
dart did indeed penetrate the calvari- 
um, immediate surgical débridement 

' warrants strong consideration. 
Although intracranial abscess has 
been reported as a complication of lawn 
dart injuries,™ pneumococcal meningi- 
tis and cerebral infarction have not. 
Pneumococcal meningitis in our patient 
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may have resulted from direct inocula- 
tion of the meninges from the sinuses. 
The diffuse infarction was most likely a 
result of diffuse cortical venous throm- 
boses, a well-recognized but uncommon 
complication of bacterial meningitis. It 
is possible that early surgical débride- 
ment and prophylactic antibiotics may 
have prevented these complications. 
Our patient sustained an injury follow- 
ing penetration of his maxillary sinus by 
the back end of a lawn dart. To our 
knowledge, the only other reported 
case involving the back end of a lawn 
dart was that of a 7-year-old girl whose 
head injury resulted in sudden death. ® 
Regulations, issued in October 1988 
by both the US Congress and the CPSC, 
banned the sale of lawn darts in the 
United States. Despite this ban, chil- 
dren are not protected from injury. An 
estimated 10 to 15 million sets of lawn 
darts remain in homes across the coun- 
try. Parental supervision does not al- 
ways preclude injury. Pediatricians 
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Pediatric Injuries in the Back of Pickup Trucks 
Phyllis F. Agran, MD; Diane G. Winn, MPH; Dawn N. Castillo, MPH (JAMA. 


1990;264:712-716) 


should educate parents about this haz- 
ard and encourage them to discard all 
lawn darts. 


References 


1. US Consumer Product Safety Commission. 
Lawn darts: advance notice of proposed rulemak- 
ing: request for comments and data. Federal Regis- 
ter. 1987;52:38935-38939. 

2. Amoury RA. Cerebral cortical injury with a 
lawn dart. Ann Emerg Med. 1984;13:484-486. 

3. Hanigan WC, Olivero WC, Duff JJ, Peterson 
R. Lawn dart injury in children: report of two 
cases. Pediatr Emerg Care. 1986;2:247-249. 

4, Tay ST, Garland JS. Serious head injuries 
from lawn darts. Pediatrics. 1987;79:261-263. 

5. Tiffany KK, Kline MW. Mixed flora brain ab- 
scess with Pseudomonas paucimobilis following 
penetrating lawn dart injury. Pediatr Infect Dis. 
1988;7:667-669. 

6. US Consumer Product Safety Commission. 
National Injury Information Clearinghouse Acci- 
dent Investigation: Lawn Dart Injuries: 1973 to 
1988. Washington, DC: US Consumer Product 
Safety Commission; 1988. 

7. Bowen E, editors of Time-Life Books. 
Knights of the Air. Alexandria, Va: Time-Life 
Books; 1980. 

8. Talbot FA. Aeroplanes and Dirigeibles. Phil- 
adelphia, Pa: JB Lippincott, 1915. 

9. Rivara FP, Bergman AB, LoGerfo JP, Weiss 
NS. Epidemiology of childhood injuries. AJDC. 
1982;136:502-506. 


Thrombolytic Therapy of Patients With Acute Myocardial Infarction 
Robert C. Schlant, MD (JAMA. 1990;264:738-739) 


ASurgeon With AIDS 
Ban Mishu, MD; William Schaffner, MD; John M. Horan, MD, MPH; Laurel H. Wood, 
MPA; Robert H. Hutcheson, MD, MPH; Paul C. McNabb, MD (JAMA. 1990;264:467-475) 


982 AJDC—Vol 144, September 1990 





Lawn Dart Injuries—Sotiropoulos et al 


Review 


Update on the Immunodeficiency Diseases 


Richard Hong, MD 


© Newer understanding of the develop- 
ment of the immune system and novel 
methods to repair these defects promise 
cures for previously fatal diseases. The 
advances stem from the ability to define 
the developmental stages and describe 
the diseases at the gene level. Coordinate 
with this progress, recombinant DNA 
technology may soon permit the precise 
correction of the defect. For the moment, 
gene replacement is accomplished at the 
cellular level by bone marrow transplanta- 
tion. Here too, rapid clinical advances now 
permit the use of nonsibling donors. The 
long-term results are equivalent to those 
obtained in the past when only HLA- 
matched siblings could donate. There is 
now a support group that is of inestimable 
value to the families of those who suffer 
from immunodeficiency. Thus, there has 
been both technological and social prog- 
ress in the area of primary immunodefi- 
ciency. The future is clearly brighter each 
year. 
(AJDC. 1990;144:983-992) 


n recent years, progress in the medi- 

cal sciences has moved forward at a 
dazzling pace. The phenomenological 
approaches have been largely aban- 
doned, and we can now dissect the im- 
mune response into hundreds of dis- 
crete biochemical steps. With the use of 
the tools of modern molecular genetics, 
the immunodeficiency disorders are 
now being defined in terms of their pre- 
cise molecular aberrations. This will al- 
low innovative therapy now and soon to 
be available through the magic of re- 
combinant DNA technology to be used. 

In this review, I will concentrate on 
the impact of this newer technology on 
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the characterization and treatment of 
primary immunodeficiency disorders. 
Because of space limitations, many of 
the older concepts of T- and B-cell devel- 
opment and function will not be re- 
viewed. For a background understand- 
ing of the immunodeficiency disorders, 
the reader is referred to the many excel- 
lent reviews and standard texts avail- 
able.'* 


THE IMMUNE RESPONSE 


An effective immune response re- 
quires a series of well-integrated steps. 
The mechanisms of the important 
phases may be summarized as follows. 

1, Cell lines must be development 
from a lymphoid stem cell. The sites of 
early differentiation are the thymus for 
T cells and the bone marrow for B cells. 
Stages of differentiation can be deter- 
mined by the expression of marker pro- 
teins on the cell surface. These are re- 
ferred to as CD for cluster designation, 
denoting that a cluster of antibodies will 
react with a particular marker (Table). 

2. Antigen is recognized by T and B 
cells through a receptor on the cell sur- 
face. The receptor on the T cell is known 
as the T-cell receptor (TcR), and the 
receptor on the B cells is the immuno- 
globulin molecule that the activated cell 
will eventually secrete. Antigen-recep- 
tor interactions serve as signals that are 
transmitted internally. These signals 
cause the activation of intracellular en- 
zymes, leading to cell proliferation 
and, sometimes, further differentia- 
tion. This process is known as signal 
transduction. The T and B cells act 
in concert in these reactions, with T 
cells exerting major enhancing (helper) 
or repressive (suppressor) regulatory 
functions. 

Antigens must be internalized for 
processing and subsequent presenta- 
tion: macrophages and lymph node cells 
with a dendritic appearance play key 


roles in antigen presentation.” 

3. Cellular interactions among T cells, 
B cells, and macrophages are enhanced 
by the soluble factors that they release, 
known as cytokines. These include the 
interleukins (1 through 10), interferons, 
and tumor necrosis factor. These fac- 
tors are also important in augmenting 
inflammatory responses. 

4, Cell adhesion is important in pro- 
moting cooperation between cells, by 
controlling migration of cells that en- 
hance lysing of targets. This is accom- 
plished by means of an important sur- 
face receptor on cells and blood vessels.’ 

5. Iflysis of a cell, such asa tumor cell, 
virally infected cell, or histoincompati- 
ble cell, is necessary, in addition to the 
well-known complement cascade in- 
voked by the B cells, proteins known as 
perforins can be used by T cells and. 
natural killer cells to disrupt the cellular 
integrity of the target. Both of these 
mechanisms cause the target cell mem- 
brane to become more permeable, al- 
lowing an excess influx of fluid leading 
to rupture of the cell. 

Another mechanism of killing is 
known as antibody-dependent cellular 
cytotoxicity. When an antibody coats a 
target cell, any cell with an Fe receptor 
can bind to the Fc portion of the anti- 
body molecule, following which the tar- 
get is lysed, probably by release of a 
perforinlike molecule. The most com- 
mon cells involved in this type of killing 
are macrophages and, toa lesser extent, 
neutrophils. The IgG2a antibodies are 
particularly effective in antibody-de- 
pendent cellular cytotoxity reactions.’ 

Immunodeficiency results from a 
breakdown at any point in the above 
schema. It is apparent that hundreds of 
possible lesions can exist. 


EARLY DIFFERENTIATION 
Early differentiation of the lympho- 
cyte precursors, occurring in the thy- 


Immunodeficiency Diseases—Hong 983 


Other Designation 
or Name of Reactive 
Antibodies 


Cluster 
Designationt 


T3 
T4 
T8 
J-5 (CALLA) 


Leu-15 


MY4 
Leu-11 


Tac 

4B4 

2H4 

IgM, IgD 
HLA-DR 
NKH-1, Leu-19 
Leu-7, HNK1 


$100 
Alpha F1, beta F1 
Delta TCS1 





Comment 


Common thymocyte—present on T cells within the 
thymus only 


Langerhans’ cells 

Pan-T cell (E rosette receptor) 

Part of TcR complex, on all mature T cells 
Helper/inducer T-cell subset 
Cytotoxic/suppressor T-cell subset 


Pre—B cells, common in acute lymphoblastic 
leukemia cells 


Anti-CR3 

LFA-1 

Most monocytes, follicular dendritic reticulum cells 
IgG Fe receptor of natural killer cells, PMN 


Beta chain of Mac-1/LFA-I family (adhesion 
molecule) 


Mature B cells 


Mature B cells, except plasma cells; follicular 
dendritic reticulum cells 


Anti-c3d, (EBV receptor) 

IL-2 receptor 

Helper/inducer CD4* subset 
Suppressor/inducer CD4* subset 


Surface immunoglobulins of mature B cells 
Common class II HLA antigen 
Natural killer cells 


Large granular lymphocyte, including natural killer 
cells 


Langerhans cells, nerve fibers 
Alpha-beta TcR-bearing T cells 
Gamma-delta TcR-bearing T cells 


*TCR indicates T-cell receptor; CALLA, common acute lymphoblastic leukemia antigen; LFA-1, lymphocyte 
function antigen 1; PMN, polymorphonuclear neutrophil leukocyte; EBV, Epstein-Barr virus; IL-2, interleukin 
2; NKH-1, natural killer human-1; and HNK1, human natural killer 1. 

tPreferred nomenclature. See Blood (1989;74:1448-1450) for complete listing. 


mus (for T cells) or the fetal liver and 
bone marrow (for B cells) results in the 
immune repertoire. These events are 
largely antigen independent (except for 
a negative selection of autoreactive 
T-cell clones). The goal is to accumulate 
a large heterogeneous family of cells in 
which the receptors are varied enough 
to react to millions of antigens. Specific 
antigen recognition is accomplished by 
T- and B-cell receptors and immuno- 
globulins, molecules that show a great 
similarity in their overall structure. All 
are composed of polypeptide chains that 
have a variable region where the anti- 
gen binding occurs and a constant re- 
gion that confers other biological 
properties. 
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Analysis of the immunoglobulin 
chains has revealed segments with 
marked amino acid sequence similar- 
ities. This observation has led to the 
conclusion that immunoglobulin chains 
evolved from a primordial gene that 
codes for approximately 100 amino ac- 
ids. A common structure that consists of 
a fold that forms a sandwich of two 
B-sheets, stabilized by a disulfide bond, 
is characteristic of this sequence. Ho- 
mology with this sequence has been 
found in nonimmunoglobulin proteins, 
such as 8,-microglobulin, a transplanta- 
tion antigen (HLA) component, as well 
as neural adhesion molecules. Although 
these proteins are found in diverse tis- 
sues, they share a common functional 


role—they are important in cell recogni- 
tion processes. They all seem to share a 
common ancestral origin and are 
deemed members of the immunoglobu- 
lin superfamily.’ As will be seen, T- and 
B-cell receptors are generated by simi- 
lar mechanisms during differentiation. 
The T and B lymphocytes develop 
from a precursor that is also common to 
the hematopoietic cell lines. Descen- 
dants of this common stem cell commit 
first to the lymphoid series and then to 
their ultimate destinies as T or B lym- 
phocytes. For a precursor cell to be- 
come committed to a certain lineage and 
demonstrate the characteristics of that 
lineage, genes are expressed. As vari- 
ous genes are expressed, the cell as- 
sumes different characteristics that can 
be demonstrated by analysis of the sur- 
face molecules and the products that are 
secreted by the cell. Gene expression is 
ultimately controlled by the interaction 
of the DNA promoter and enhancer se- 
quences and DNA-binding proteins 
known as translational activators.*” 


B-Cell Differentiation 


The distinguishing functional charac- 
teristic of B lymphocytes is the secre- 
tion of immunoglobulin. A unique DNA- 
binding protein, Oct-2, has been de- 
scribed for immunoglobulin gene pro- 
moters and enhancers. Of interest, 
Oct-2 may also play a role in the commit- 
ment of the precursor cell to B lineage.” 
Thus, one can envision a well-coordinat- 
ed process, under the direction of Oct-2, 
which drives a precursor cell down the 
pathway of B-cell differentiation and 
initiates the processes of immunoglobu- 
lin synthesis and secretion. 

The basic immunoglobulin structure 
consists of a pair of identical heavy (H) 
chains and a pair of identical light (L) 
chains. These chains are produced by 
genes that are assembled on a different 
chromosome. Before being able to syn- 
thesize immunoglobulin chains, howev- 
er, immunoglobulin genes must be as- 
sembled from a number of discrete 
regions of DNA, a process known as 
rearrangement. There is a normal order 
for these rearrangement events: heavy 
chain first (encoded by chromosome 14), 
« light chain (encoded by chromosome 2) 
next, and, finally, \ light chain (encoded 
by chromosome 22)." In the unrear- 
ranged germ line configuration, multi- 
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ple variable region genes exist as dis- 
crete entities (exons) that are separated 
by noncoding regions (introns). Selec- 
tion of 1 each from 20 diversity (D) 
genes, 6 joining (J) genes, and 50 or 
more variable region (V) genes will pro- 
duce the gene complex (VDJ,,) for the 
variable region of an immunoglobulin 
heavy chain. The rearrangement pro- 
cess involves the juxtaposition of D and 
J genes by deletion of the intervening 
DNA and the subsequent translocation 
of the DJ segment to the selected V 
region gene. The large numbers of vari- 
able region sequences that are possible 
(20x 6x50) accounts for much of the 
necessary heterogeneity of the antigen- 
binding site. When VDJ,, joins with the 
constant region gene, a complete IgM 
heavy chain can be synthesized. With- 
out an associated light chain, however, 
surface expression is not possible, and 
only cytoplasmic p is found. This is char- 
acteristic of the pre-B cell.” 

Rearrangements are carefully or- 
chestrated, following the principle of al- 
lelic exclusion, ie, a cell will express the 
gene product of only one of each chromo- 
some pair. The gene on the second chro- 
mosome (allele) is not used unless a non- 
productive rearrangement occurs. This 
prevents the simultaneous synthesis of 
heavy chains with differing variable re- 
gions (antigen specificities) in any given 
cell. Thus, a given B cell can only pro- 
duce antibodies that recognize one epi- 
tope (the smallest recognizable antigen- 
ic structure). 

Recognition sequences flank the vari- 
able gene segments and direct the re- 
combinase activity that is necessary for 
these initial joining processes. Similar 
sequences are found in the analogous 
regions of the TcR cells, suggesting that 
the same recombinase is used by both T 
and B cells. A recombinase defect ap- 
pears to be the cause of the combined 
T- and B-cell lesion in mice with severe 
combined immunodeficiency.” By infer- 
ence, a similar lesion could occur in 
humans. 

After heavy-chain rearrangement, 
light-chain rearrangement occurs, «K 
first and then à. Only in the event of a 
nonproductive k rearrangement are the 
à genes rearranged, and in either case, 
the principle of allelic exclusion is fol- 
lowed.” The hierarchical manner of im- 
munoglobulin gene rearrangement en- 
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sures a symmetrical antibody molecule 
of a single specificity as the only immu- 
noglobulin product of the B cell. The 
first secreted immunoglobulin product 
of the mature B cell is an IgM antibody 
of the x or À type. 

An IgM-producing clone can give rise 
subsequently to IgG, IgA, or IgE. 
These alternative forms of the same 
antibody are termed isotypes and are 
produced by isotype switching, an 
event dependent on the removal of in- 
tervening sequences of the heavy chain 
and apposition of switch sites. In this 
way, the same VDJ,, complex becomes 
joined to constant region genes of the 
other isotypes that are located down- 
stream on the same chromosome. Dif- 
ferent isotypes of the same antibody are 
thus produced. The T cells play a role 
in isotype switching, in some cases 
through the release of lymphokines, 
such as interleukin 4, which promotes 
IgE synthesis." 


T-Cell Differentiation 


Thymic precursor cells arrive at the 
periphery of the thymic lobule and mi- 
grate inward to the medulla as they ma- 
ture. During their maturation, they are 
in intimate contact with epithelial cells, 
dendritic cells, and macrophages. The 
T-cell precursor cells bear CD7, in com- 
mon with hematopoietic precursors. 
The first clear surface markers of the T 
lineage are CD1, which will be ex- 
pressed only during the time of thymic 
residence, and CD2 (the sheep erythro- 
cyte receptor), which will persist 
throughout the lifetime of the cell. 
Shortly thereafter, cells that simulta- 
neously bear both CD4 and CD8 are 
seen. Mature T cells express either CD4 
or CD8, but not both. Ina manner analo- 
gous to that in B cells, as ordered rear- 
rangement of TcR variable and constant 
genes occurs (y first, ò second, B third, 
and a last). The two types of TcRs are 
composed of either y/8 or «/® chain he- 
terodimers. Although the gamma/delta 
cells appear first, most circulating ma- 
ture T lymphocytes display a TcR com- 
posed of a and B chains. It has been 
suggested, without proof, that gamma/ 
delta cells may be precursor cells that 
later “switch” to alpha/beta TcR cells. 
However, a large number of mature T 
cells in tissues and lymph nodes are 


gamma/delta cells. The differentiation — 
pathway by which they arrive in the 
periphery is unknown. They may have 
left the thymus in large numbers early 
in fetal life, or they may have differenti- 
ated via an extrathymic pathway. The 
CD83 appears next, ie, a five-chain struc- 
ture that is complexed to the TcR and 
transported to the surface membrane. 
The CD3-TcR complex forms the anti- 
gen recognition unit of the mature 
T cell." The CD8 should therefore be 
expressed on all mature T cells with 
normal function. 

Although the T and B cells work coor- 
dinately in responses to the same anti- 
gen, they do not necessarily react to 
precisely the same stretches of the car- 
bohydrate or protein antigen. Also, the 
antigen is not recognized in the same 
way. The B cells will respond to a solu- 
ble antigen, whereas T cells require the 
antigen to be presented on a cell surface 
within a cleft of a transplantation anti- 
gen," 

The transplantation (HLA) antigens 
are defined as class I or class II, based 
on their structural features. Genetic 
control of the class I (HLA-A and 
HLA-B) and class HLA-DP, HLA-DQ, 
and HLA-DR) transplantation antigens 
resides in a region on chromosome 6 
known as the major histocompatibility 
complex (MHC). Mature T cells that re- 
spond to class I MHC products cannot 
react with class II MHC product com- 
plexes and vice versa. This stringent 
requirement for T cell-antigen recogni- 
tion is known as MHC restriction. The 
MHC restriction, also termed genetic 
restriction, is determined within the 
thymus gland as a major feature of thy- 
mic differentiation.” 

Exposure of the CD1*, CD2*, CD4"*, 
CD8*, CD3*/TcR alpha/beta cell to 
MHC antigens is the next step in differ- 
entiation. If the TcR is genetically re- 
stricted to class II MHC products, the 
fully mature thymocyte will then only 
express CD4, and if the receptor is re- 
stricted to class I MHC antigen, the cell 
will then express only CD8. In this way, 
the single positive (either CD4* or 
CD8*) mature T-cell population seen in 
the periphery is developed from the 
double positives.” Also, the clones that 
are potentially autoreactive are elimi- 
nated to shape further the repertoire of 
antigen responses. 
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The precise mechanisms by which 
these selective processes are accom- 
plished is not known, but the exposure 
of transplantation antigens and autoan- 
tigens to the developing precursor cells 
at the appropriate times controls TcR 
variable gene usage.” In a sense, one 
can envision that thymic differentiation 
is akin to an education process in which 
most of the students are shown the indi- 
viduals that they will or will not asso- 
ciate with in their postgraduate lives, 
and the allowable range of their activi- 
ties is delineated. 

The gamma/delta TcR cells do not 
bear either CD4 or CD8. The pathways 
and sites of their differentiation pro- 
cesses are unknown. In keeping with 
their lack of CD4 and CD8 surface mark- 
ers, they are not restricted in their reac- 
tions to class I or class II complexed 
antigens. The normal biological role of 
gamma/delta cells is unknown, although 
they are increased in response to infec- 
tions and show considerable lytic capa- 
bility.“” 


STEPS FOLLOWING 
ANTIGEN INTERACTION 


Membrane perturbations via either 
the TcR or B-cell receptor and other 
surface molecules initiate a chain of in- 
ternal events that allow the immune re- 
action to proceed. The reactions initi- 
ated by the surface signals are the same 
as that for signal transduction events in 
general, viz, phospholipase C activa- 
tion, Ca** mobilization, and protein ki- 
nase C translocation.” 

At least 70 molecules are involved in 
T-cell activation and differentiation fol- 
lowing antigen recognition.” Although 
the antigen receptors account for the 
specificity of the reaction, many other 
surface receptors play vital roles in gen- 
erating sufficient signals to implement 
the immune response. These receptors 
include CD2, CD48, CD4, CD8, and 
CD7.” The T-cell proliferation is in part 
due to the activation of a number of 
proto-oncogenes, including c-fos, c-abl, 
and c-jun. Proto-oncogenes control nor- 
mal cell proliferation, but can be trans- 
formed in malignant states to cause un- 
controlled proliferation, the hallmark of 
cancer. The malignant version is known 
as an oncogene, and its normal precur- 
sor is known as a proto-oncogene. 
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A major event following T-cell signal 
transduction is the increased expres- 
sion of interleukin 2 (IL-2). The IL-2 
effects are mediated via the IL-2 recep- 
tor that exists in three forms: low, inter- 
mediate, and high affinity.” The high- 
affinity receptor, required for pro- 
liferation, consists of an alpha (p55) and 
a beta (p75) subunit. The p55 subunit is 
ordinarily not expressed on cell sur- 
faces, and its synthesis controls the 
amount of high-affinity IL-2 receptor 
found on T cells. Limitation of p55 syn- 
thesis, therefore, can inhibit IL-2-de- 
pendent T-cell proliferation.” The P55 
synthesis is not dependent on antigen- 
induced signals but is responsive to in- 
terleukin 1, tumor necrosis factor, and 
interleukin 5. 

The binding to antigen is not the pri- 
mary factor involved in apposition of T 
cells to antigen-presenting cells —mac- 
rophages, dendritic cells, and B cells. 
Other molecules are involved in this 
conjugate binding. These are lympho- 
cyte function antigen 1, CD2, CD4, and 
CD8. The CD4 binds to class IT MHC 
antigens, and CD8 binds to class I MHC 
products. Lymphocyte function antigen 
1 binds to intercellular adhesion mole- 
cule 1, and CD2 binds to lymphocyte 
function antigen 3 on the antigen-pre- 
senting cell. Adhesion molecules also 
play a more direct role in cellular re- 
sponses. The CD2 is involved in anti- 
gen-independent activation of the T cell 
and may function as a regulator of anti- 
gen signals received through the anti- 
gen-CD3/TcR complex.” 

In B cells, a signal transduction leads 
to increased expression of the proto- 
oncogenes, c-fos and c-myc, membrane 
depolarization, and increased class II 
MHC expression. Increased levels of 
class II MHC products on B cells en- 
hance their ability to present antigen to 
the helper T cells that then secrete im- 
portant cytokines (IL-2 and interleu- 
kins 4, 5, and 6) that augment B-cell 
proliferation, drive the B cells down the 
terminal differentiation pathways, and 
promote immunoglobulin secretion. “* 


EFFECTOR FUNCTION 


The T-cell control of infectious agents 
is accomplished by the delayed hyper- 
sensitivity reaction that leads to granu- 
loma formation or by cell lysis. The de- 
layed hypersensitivity reaction is based 


on the release of cytokines that attract 
and activate inflammatory cells, pri- 
marily macrophages. Cytolytic T cells 
adhere to the target and initiate a pro- 
cess similar to complement-mediated 
lysis. Pore-forming proteins (eg, per- 
forin), released from granules after ap- 
position of the killer to the target, pro- 
duce holes in the target cell membrane, 
allowing colloid osmotic target injury. 
Other cytotoxic mediators undoubtedly 
exist.” The adherence of the T cell to its 
target is facilitated by the adhesion mol- 
ecules described above. 

The B cells coat their targets 
with immunoglobulin, leading either to 
phagocytosis or lysis. These processes 
require the activation of the comple- 
ment system.” 


DIAGNOSIS 


Much of the newer characterization of 
lymphocytes involves the use of flow 
cytometry and monoclonal antibodies, 
providing the modern counterpart of a 
differential diagnosis for lymphocyte 
subsets. Through their definition on 
the surface characteristics, monoclonal 
antibodies identify the stages of lym- 
phocyte differentiation. Flow cyto- 
metry permits a relatively unambigu- 
ous characterization of the display of 
surface moieties through the use of si- 
multaneous analysis and large sample 
size. The Table shows the most common 
markers employed for clinical use. Flow 
cytometry can also be utilized to show 
the influx of calcium ion and cytokine 
receptor expression as a measure of cel- 
lular activation.” 

Today, there is greater emphasis 
placed on more specific tests of function 
than on indirect assessments. Prolifera- 
tive responses to mitogens are little 
more than screening tests. The most 
relevant tests of T-cell capability are 
proliferative and cytolytic target re- 
sponses to a particular antigen. Elabo- 
ration of cytokines can be measured in 
vitro and in vivo; measurement of shed 
cytokine receptors in the serum is also 
feasible. It is also possible to measure 
responses of cells to various cytokines. 

Similarly, total immunoglobulin lev- 
els are less important than detection of 
specific antibody responses. Responses 
to polysaccharide antigens are particu- 
larly informative.” 
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Intrauterine Diagnosis 


Intrauterine diagnosis is possible 
for Wiskott-Aldrich syndrome (platelet 
size), T-cell or combined immunodefi- 
ciencies and the enzyme defects, purine 
nucleoside phosphorylase and adeno- 
sine deaminase deficiency, the bare 
lymphocyte syndrome, and chronic 
granulomatous disease. Small samples 
of fetal blood can be reliably obtained 
between 18 and 22 weeks of gestation 
and subjected to surface marker, lym- 
phocyte function, and biochemical anal- 
ysis. 

Gene tracking involves a direct analy- 
sis of DNA and can be used on chorionic 
villus samples obtained during the first 
trimester. If the disease is caused by 
multiple genes, analysis becomes much 
more complicated. Hither a gene-specif- 
ic or closely linked DNA probe is neces- 
sary. Gene deletion can be readily dis- 
cerned; otherwise, one uses a restric- 
tion fragment length polymorphism 
(RFLP), a technique for fingerprinting 
DNA. 

A necessary requirement for infor- 
mative RFLP analysis is that the par- 
ents are heterozygous for RFLP. The 
RFLPs are a manifestation of an inher- 
ited trait that controls the location of 
sites on DNA that are susceptible to 
enzyme cleavage. The locations are so 
variable from one individual to another 
that each chromosome will have its own 
unique inherited pattern of DNA sizes 
after digestion. The digested DNA is 
separated on agarose gels, and a ra- 
diolabeled complementary DNA probe 
that fixes to sites linked to the gene is 
overlaid. Since the binding sites are lo- 
cated in different sizes of DNA for each 
individual, unique patterns result. In 
an autosomal recessive pattern, RFLP 
analysis shows inheritance of the af- 
fected chromosome from each parent. 
All of the affected siblings in a family 
constellation will show the same pat- 
tern. Thus, any affected fetus in this 
family will show the same RFLP pat- 
tern as the propositus. In X-linked dis- 
eases, the X chromosome probes are 
used, and RFLP analysis shows that the 
maternal X chromosome was inherited 
by the affected males. Probes are avail- 
able for X-linked agammaglobulinemia, 
X-linked severe combined immunodefi- 
ciency, X-linked hyperimmunoglobulin- 
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emia M, Wiskott-Aldrich syndrome, 
and X-linked lymphoproliferative dis- 
ease.” However, sufficient analysis has 
only been performed in Wiskott-Aldrich 
syndrome, X-linked severe combined 
immunodeficiency, and X-linked agam- 
maglobulinemia to indicate a high de- 
gree of genetic homogeneity. In the oth- 
er diseases, not enough families have 
been studied.” 


Carrier Detection 


A major advance in detection of carri- 
ers of X-linked immunodeficiencies re- 
sults from the ability to determine the 
pattern of X chromosome usage.“ If a 
cell line’s survival is dependent on the X 
chromosome, those cells that have inac- 
tivated the mutant X chromosome will 
show a selective growth advantage. Ina 
carrier, all of the cells can be shown to 
use the normal (paternally derived) X 
chromosome. The lymphocytes of the 
putative carrier are examined for the 
source of the X chromosome by an 
RFLP. If there is only one RFLP pat- 
tern, lyonization no longer exists; the 
woman is a carrier. The reliability is 
such that the inheritance pattern can be 
predicted with assurance even without 
a contributory family history.” 


THERAPY 


Bone marrow transplantation is the 
best form of treatment of combined im- 
munodeficiency and seems to be capable 
of correcting both stem cell defects and 
combined immunodeficiency due to a 
thymic lesion. One would not expect 
that bone marrow transplantation could 
correct a thymic defect as the stem cells 
would have no site to mature. In this 
case, the assumption is that long-lived 
postthymic cells, present in the bone 
marrow, correct severe combined im- 
munodeficiency disorders secondary to 
intrinsic thymus defects, but there is no 
formal proof of this fact. The point is of 
extreme importance in two situations, 
when T cell-depleted marrows are used 
and in the use of bone marrow trans- 
plantation for DiGeorge anomaly. The 
latter issue is discussed further in the 
section on DiGeorge anomaly. As T cell- 
depleted marrows have been effective 
in correcting the T-cell deficiency of se- 
vere combined immunodeficiency dis- 
ease of many forms, one can only con- 
clude that a primary thymic lesion is 


ae | 


eo Wine Ses 
Pry tee eee | 


rare or that only a small number of 
postthymic cells is necessary for correc- 
tion, or that there is an extrathymic site 
of differentiation. 


Clearly, the major advance in thera- ~ 
py in recent years has been the de- — 


velopment of bone marrow transplanta- 
tion from other than HLA-matched 


sibling donors. When the donor pool is - 
restricted to eligible siblings, bone mar- - 


row transplantation is available only for 
20% to 30% of the patients. Two major 
strategies have been employed in the 
case of nonavailability of matched sib- 
ling donors as follows: (1) using a haplo- 
matched donor (usually a parent) with 
elimination of mature T cells in the 
transplant or (2) using an HLA- 
matched donor from a large national or 


international pool. In the latter case, 


the major therapeutic challenge is con- 


trol of graft-vs-host disease. 

The T-cell depletion is accomplished 
in one of two ways. One employs sheep 
erythrocyte rosetting with or without 


soybean lectin to agglutinate mature — 


T cells that are then removed by centrif- 
ugation. The other technique employs 


monoclonal anti-T cell antibodies that — 


are toxin conjugated or used with com- 
plement for cell lysis. A major differ- 
ence between the lectin-depleted and 
antibody-depleted bone marrows is that 
B-cell engraftment is more consistent 
and complete with antibody-depleted 


marrows.“ In either case, excessive de- _ 


pletion is to be avoided as this increases 
the likelihood of nonengraftment. In our 
experience, a 1 to 1/2 log depletion is 
adequate to control the severity of 
graft-vs-host disease and not impair en- 
graftment. Kernan et al“ estimated that 
if the number of clonable T cells is less - 
than 100 000/kg of body weight, signifi- . 
cant graft-vs-host disease will not oc- 
cur. On the basis of personal observa- 
tions in a limited number of cases, we 
also believe that the danger of B-cell . 
lymphoma is increased by excessive de- 
pletion. Furthermore, with limited de- 
pletions, one also gains whatever bene- 
fit postthymic T cells may confer. 


The use of nonrelated but closely 


matched donors, obtained by extensive 
searching of large donor pools, has been . 


used to avoid the problems of B-cell lym- - 


phoma and nonengraftment associated 
with T-cell depletion in some centers. 
Here, the major problem is the graft-vs- 
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host disease that is a more constant and 
serious problem than in the usual case of 
bone marrow transplantation for com- 
bined immunodeficiency. 

By using bone marrow transplanta- 
tion as therapy for combined immuno- 
deficiency, an overall success rate of 
50% can be expected.” It is important 
to stress that the major reasons for fail- 
ure are due to infections and the general 
state of health of the patient. A delay in 
transplantation increases the likelihood 
of clinical deterioration to a point that 
markedly diminishes the probability of 
a successful outcome. All patients 
should be transplanted as soon as possi- 
ble after the diagnosis is confirmed. 

An important decision involves the 
need for ablation before transplanta- 
tion. Ifa matched marrow donor is used, 
ablation is necessary for Wiskott-Al- 
drich syndrome. In nearly all other 
types of combined immunodeficiency, 
the T cells contained in the bone marrow 
are adequate to overwhelm any minimal 
rejection capability that the patient 
may have. However, with a T cell-de- 
pleted marrow, more patients will re- 
quire ablation. The clinical characteris- 
tics that define those patients are not 
clearly defined at present. However, 
clinical reports and our own experience 
suggest that ablation is indicated in the 
following disorders: adenosine deami- 
nase deficiency, Nezelof syndrome, and 
patients with the ability to respond pro- 
liferatively to alloantigen.“ 


Interleukin Therapy 


A patient with severe combined im- 
munodeficiency failed two attempts 
at reconstitution with lectin-depleted 
bone marrow. As her lymphocytes 
showed increased proliferative respons- 
es when IL-2 was added to in vitro 
mitogen-stimulated cultures, she was 
treated with recombinant IL-2. She has 
received this therapy for 2 years and has 
been free of infection.“ 


Enzyme Therapy 


Hershfield et al” treated two patients 
with adenosine deaminase deficiency 
with bovine adenosine deaminase modi- 
fied by polyethylene glycol. Weekly in- 
jections produced increases in the lym- 
phocyte count, mature T-cell markers 
(CD38, CD4, and CD8), and responses to 
mitogens. The children were free of in- 
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fection and gained weight. Levels of 
S-adenosylhomocysteine hydrolase, di- 
minished in adenosine deaminase de- 
ficiency because of inactivation by deox- 
yadenosine, were normalized. Neither 
toxicity nor hypersensitivity reactions 
occurred. 


SPECIFIC DISEASES 
Ataxia-Telangiectasia 


The recent demonstration of elevated 
levels of gamma/delta TcR cells in atax- 
ia-telangiectasia provides insight into 
the mechanisms of the disorder.” One 
could propose that gamma/delta TcR 
cells represent early stages of T-cell dif- 
ferentiation and that switching events 
lead to the more common alpha/beta 
cells. A fundamental defect in ataxia- 
telangiectasia would then be ineffective 
gene rearrangement necessary to gen- 
erate later-appearing antigen recep- 
tors. This defect would also explain the 
common immunoglobulin abnormalities 
seen in this disease. Deficiencies of IgE, 
IgA, and IgG subclasses all require a 
number of productive rearrangements. 
The large number of chromosomal 
breaks seen in the cells of these patients 
and their poor tolerance to radiation are 
due to an inability to repair DNA follow- 
ing breakage. It is therefore reasonable 
to suggest that patients with ataxia-tel- 
angiectasia cannot bring together the 
pieces of DNA that are excised during 
the process of gene rearrangement, 
particularly if a large segment has been 
deleted.” 

The sites of chromosomal breakage 
are consistent with the abnormalities 
observed, involving chromosomes 7 and 
14 in more than 50% of the cases. The 
breakpoints involve the genes that code 
for the TeR and the immunoglobulin 
heavy chain. Inversion of chromosome 
7-inv(7)(p14q35) is the most frequent of 
these rearrangements. In some cases, a 
clonal rearrangement occurs, most fre- 
quently involving chromosome 14 and 
the X chromosome. Although usually 
stable, the clone may undergo leukemic 
transformation.” 

Only supportive treatment is avail- 
able at the present time. The use of 
radiation or radiomimetic drugs for ab- 
lation before bone marrow transplanta- 
tion would be impossible because of the 
DNA repair defect. However, a recent 


technique employed by Gluckman et al” 
for Fanconi’s syndrome shows promise. 


Bare Lymphocyte Syndrome 


A small number of patients with se- 
vere combined immunodeficiency dis- 
ease fail to express MHC antigens. 
Some lack class I, some lack class II, and 
some express neither class.” In view of 
the major role of MHC products in the 
T-cell immune response, the cause of 
the immune dysfunction seems to be 
clear. However, Clement et al” have 
shown an intrinsic B-cell abnormality 
in patients with class II deficiency. Such 
B cells were poorly responsive to mem- 
brane activation and failed to express 
the C3d-Epstein Barr virus receptor. 
Class II-deficient B cells differentiated 
poorly, suggesting that MHC products 
play roles in the immune responses in 
addition to those involved with T-cell 
interactions. De Preval et al showed 
further that B cells and fibroblasts from 
these patients will not express class IT 
MHC products in response to interferon 
gamma. Thus, lymphokine therapy is 
not an option. The molecular basis for 
the class II defect is a lack of RF-X, the 
specific DNA-binding protein that nor- 
mally binds to the HLA class II promot- 
ers.” This is the first primary immuno- 
deficiency ascribed to a DNA-binding 
protein defect. 


TcR Abnormalities 


A number of defects that involve the 
TcR have been described recently. In 
one form, mature T cells were lacking in 
the CD3-TcR complex, so that the sig- 
nal transduction was not possible.” One 
of the five chains that form the CD3 
molecule, CD3 ¢, was inadequately ex- 
pressed. As a result, the CD3-TcR com- 
plex was expressed on only 2% to 12% of 
the mature T cells, and then at a low 
level. The TcR a and R chains were 
synthesized, but in the absence of the 
CD38 ¢ chain, the normal CD3-TcR com- 
plex could not be formed and trans- 
ported to the plasma membrane. The 
CD3-TcR complex appeared to remain 
in the endoplasmic reticulum. The dis- 
order is detected by the absence of CD3 
on most of the CD2+CD4+ or 
CD2+CD8+ mature T lymphocytes. 
Of interest is the marked difference in 
clinical presentation seen in the two sib- 
lings described. One had recurrent se- 
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vere infections and severe autoimmune 
hemolytic anemia and died at the age of 
3 years. The other has had no clinical 
evidence of immunodeficiency and is 
clinically well at the age of 6 years. Both 
children showed markedly abnormal 
tests of T-cell proliferation in vitro. This 
study provided a striking example of the 
inability of in vitro testing to predict 
completely the biological capability of 
the immune system. 

A 9-year-old boy whose mother had 
received prednisone and azathioprine 
during her pregnancy to suppress renal 
allograft rejection had a long history of 
recurrent severe infections. A right- 
sided middle lobectomy was performed 
for severe bronchiectasis. Stage IIIA 
Hodgkin's disease was diagnosed at the 
age of 9 years. Before therapy for his 
malignancy, immunologic testing re- 
vealed a lack of specific antibody forma- 
tion, absent delayed hypersensitivity 
skin tests, and poor proliferation of 
T cells to numerous stimuli reactive 
with antigen-specific and nonspecific 
surface receptors. Further investiga- 
tion showed that this patient’s defect 
was due to defective signal transduction 
following surface stimulation. The cell- 
surface receptors were apparently un- 
able to couple to the guanine nucle- 
otide-binding protein to generate a sec- 
ond signal.” 

An excess of gamma/delta TcR-bear- 
ing cells (70% of CD3 + cells) was found 
in a patient with a thymic defect. A 
sibling had died at 5 years of age be- 
cause of diffuse pneumonitis, and autop- 
sy revealed a dysplastic thymus. Pro- 
liferative responses to mitogens prog- 
ressively decreased during a 5-year pe- 
riod, but her clinical history was unre- 
markable. She had persistent lympho- 
penia, but normal antibody responses. 
A thymic biopsy specimen revealed a 
deficiency of the medullary epithelium, 
lymphopenia, and only a single Hassall’s 
corpuscle. The gamma/delta receptor 
was disulfide bonded, whereas the usual 
gamma/delta TcR is not.” 

Of the three varieties described 
above, only the patient with the trans- 
duction defect had a severe clinical 
course. Unlike patients with severe 
combined immunodeficiency, these pa- 
tients live longer and, as noted above, 
have amazingly benign clinical courses. 

Chu et al” described a 10-year-old boy 
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with recurrent otitis and pneumonias 
whose lymphocytes showed only partial 
responses to mitogen stimulation and no 
responses to antigen. The defects were 
shown to be due to poor T-cell respon- 
siveness to interleukin 1. Paganelli et 
al“ studied 11 patients with immunode- 
ficiency. One of 3 children with severe 
combined immunodeficiency disorders 
and 2 with T-cell abnormalities of a less 
severe degree showed in vitro improve- 
ment of proliferative responses to IL-2 
that was added in culture. Flomenberg 
et al“ studied 5 children with primary 
immunodeficiencies and showed that 
1 child with Nezelof syndrome had 
IL-2-induced, improved in vitro re- 
sponses to alloantigen and mitogen. 
Three children with severe combined 
immunodeficiency disorders did not 
show in vitro benefit. Pahwa et al“ ob- 
served 1 child with severe combined im- 
munodeficiency disorders who showed 
in vitro improvement of proliferative 
responses to IL-2 and had responded 
clinically to IL-2 therapy. 

These studies suggest that severe 
combined immunodeficiency disease is 
not generally caused by IL-2 or inter- 
leukin 1 deficiency. In the cases of inter- 
leukin deficiency described to date, the 
clinical picture is that of a mild immune 
defect. 


DiGeorge Anomaly 


The emphasis on the DiGeorge anom- 
aly has usually been on the immune de- 
fect; however, the most serious threat 
to life in these children comes from the 
cardiac lesion. Lammer and Opitz” have 
provided a new prospective of this dis- 
order in defining it as a polytypic field 
defect. In embryology, a field refers to a 
group of cells that develop as a unit and 
give rise to multiple structures. Injury 
to the unit results in a characteristic 
constellation of lesions; however, the in- 
jurious event can be virtually anything. 
Thus, the DiGeorge anomaly is seen as- 
sociated with causes as diverse as the 
fetal alcohol syndrome and monosomy 
22. The cephalic neural crest cells ap- 
pear to be the reactive unit; their injury 
gives rise to the characteristic facies 
and conotruncal heart lesions (usually 
an interrupted aortic arch, type B). The 
facies should alert one to the possibility 
of the other features of the anomaly. 
This fact is of extreme importance, for 


treatment of the cardiac defect in the 
first few weeks of life may involve cardi- 
ac surgery. If the immune defect is 
missed and unirradiated blood is given, 
fatal graft-vs-host disease can result. 
Most children with the DiGeorge anom- 
aly have normal immune systems; low 
CD4°* T-cell numbers and a low phyto- 
hemagglutinin proliferation response 
probably define those who have a signif- 
icant immune deficit.” 

In the past, thymus transplantation 
was apparently curative, but not in all 
cases. Goldsobel et al achieved recon- 
stitution with a matched sibling bone 
marrow transplant. As mentioned pre- 
viously, if there is truly an absence of 
the thymus gland, long-term cure in this 
case would be attributed to long-lived 
T lymphocytes in the bone marrow in- 
oculum. In a recent study, 11 of 14 chil- 
dren with the DiGeorge anomaly lacked 
a visible thymus at the time of cardiac 
surgery, yet 9 of those 11 were immuno- 
logically normal. I therefore conclude 
that failure of descent is a common prob- 
lem in the DiGeorge anomaly, but ab- 
sence is extremely unlikely. Thus, there 
might still be a small undescended gland 
where T cells could mature. 


Hyperimmunoglobulinemia M 


This disorder seems to represent a 
failure of the isotype switch mechanism. 
Mayer et al” incubated B cells isolated 
from such patients and found that a 
helper T-cell clone obtained from a pa- 
tient with Sézary syndrome was able to 
drive the cells to IgG and IgA synthesis. 
The switch apparatus was shown to be 
normal by this functional test; in addi- 
tion, all switch sites were shown to be 
present by DNA analysis. 

An intriguing feature of seven pa- 
tients we have seen with this syndrome 
is the constant association of cyclic neu- 
tropenia and oral ulcers that resemble 
those seen in Behcet’s disease. As in 
Behcet's disease, the ulcers are usually 
responsive to steroid therapy. Al- 
though neutropenia is seen in many im- 
munodeficiency disorders, it is not as 
constant a feature nor as permanent as 
in the hyperimmunoglobulinemia M 
syndrome. All of our patients have been 
male, but there are X-linked and non-X- 
linked forms of the disease. Intravenous 
gamma globulin is indicated for general 
therapy, but it has had no consistent 
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effect on either the neutropenia nor the 
mouth ulcers; in some cases, gamma 
globulin therapy decreases the IgM lev- 
els. Pneumocystis pneumonia is more 
common in this variety of a predomi- 
nately B-cell defect than in panhypo- 
gammaglobulinemia, in our experience. 

In general, the neutropenia is unasso- 
ciated with an increased susceptibility 
to infection. In cases of persistent pro- 
found neutropenia with excess infec- 
tions, a growth factor for neutrophils 
(granulocyte macrophage-colony stim- 
ulating factor) could be used.” 


Hyperimmunoglobulinemia 
E Syndrome 


The hyperimmunoglobulinemia E 
syndrome consists of markedly elevated 
levels of IgE (usually in excess of 
4800 ug/L), chronic dermatitis, and re- 
current infection. The defect is poorly 
understood. The T-cell malfunction is 
indicated by poor in vitro proliferative 
responses to antigens and abnormal in 
vitro assays, suggesting ineffective im- 
munoregulation. Defective antibody re- 

. sponses were shown in the original 
study by Buckley et al,” and more re- 
cently, Leung et al” showed poor re- 
sponses to carbohydrate and protein 
antigens. Although the biochemical ba- 
sis for these defects remains unex- 
plained, the accumulated evidence sug- 
gests that major T- and B-cell defects 
are present, and the disorder should be 
included among the combined T- and 
B-cell disorders. Usually, clinical con- 
trol of the symptoms is maintained by 
long-term antistaphylococcal antibiotic 
therapy. Superinfection by a fungus is a 
possible consequence of this regimen, 
however.” 


IgG Subclass Deficiency 


There are some patients who have 
normal levels of total IgG, yet are de- 
scribed to have an unusual susceptibil- 
ity to infections. Oxelius™ showed that 
deficiencies of IgG subclasses could ex- 
ist in the face of normal total levels of 
IgG. In light of the knowledge that IgG2 
represented an important response to 
carbohydrate antigens, recurrent infec- 
tions of many children with normal lev- 
els of IgG could be explained. Oxelius et 
al” showed a better correlation of chron- 
ic lung disease in IgA deficiency when 
there was an associated IgG2 subclass 
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deficiency. The full clinical significance 
of IgG subclass deficiency is difficult to 
establish. This is in great part due to the 
variability in quantitation.” Also, when 
one considers that Lefranc et al” have 
described completely asymptomatic in- 
dividuals with a complete lack of IgG1, 
IgG2, IgG4, and IgA1, due to a gene 
deletion, it is clear that there may be 
associated defects that are not detect- 
able that may be the major cause of the 
increased susceptibility to infection. 
Subclass deficiency could serve as a 
marker for ascertainment of such indi- 
viduals, but may not be the important 
defect that causes the symptoms. 

Ambrosino et al” found poor respons- 
es to Haemophilus influenzae type b in 
26 children. I believe that it is more 
useful to perform specific antibody anal- 
ysis in those cases where subclass defi- 
ciency is suspected.” 

Gamma globulin replacement thera- 
py may be tried, and if an unequivocal 
benefit can be demonstrated, it should 
be continued. Oftentimes, these chil- 
dren will be benefited just as much by 
prolonged periods of antibiotic prophy- 
laxis. In most situations, the increased 
susceptibility is more of a perception 
than a reality, and with time, the fre- 
quency of infections decreases. 


Natural Killer Cell Deficiency 


Natural killer cells can lyse cellular 
targets without prior sensitization. 
Their activity against tumor targets has 
raised the possibility that they may 
be important in immune surveillance 
against cancer. When activated by in- 
terferon or IL-2, natural killer cells will 
kill more targets, including a variety of 
virus-infected cells. These cells are usu- 
ally present in normal numbers in pri- 
mary immunodeficiency diseases (ex- 
cept Chédiak-Higashi syndrome) and 
may provide some innate protection. 

Biron et al” described a young woman 
with complete lack of natural killer cells 
who had an unusual susceptibility to 
herpesvirus infections, but in general, 
handled other infectious agents in a nor- 
mal manner. The natural killer defect 
was shown by an inability to lyse K562 
target cells, as well as antibody-coated 
Daudi cells (antibody-dependent cellu- 
lar cytotoxicity assay) and by an inabil- 
ity to generate mature CD16+ natural 
killer cells from precursors. The T- and 


B-cell responses to antigens, including 
herpesvirus, were completely within 
normal limits. 

This observation clarifies the role of 
natural killer cells in human immunity. 
In the absence of natural killer activity, 
certain viruses can lead to a life-threat- 
ening disease early in the course of the 
infection. If the patient can be sup- 
ported until traditional T- and B-cell im- 
munities take over, an ultimate recov- 
ery may ensue. Except for particular 
agents, the patient will have an essen- 
tially asymptomatic clinical course. 


Leukocyte Adherence Defect 


A family of proteins important in ad- 
herence consists of three unique alpha 
subunits (CD11a, b, and c) that are com- 
plexed to a common beta subunit 
(CD18). Deficiency of the beta subunit 
results in a disease characterized by a 
delayed separation of the umbilical cord 
and severe skin and periodontal infec- 
tions. These adherence proteins form a 
part of a larger family known as inte- 
grins that are members of the immuno- 
globulin-supergene family. Skin infec- 
tions occur early, may present as 
pyoderma gangrenosum and are usually 
due to Staphylococcus aureus and 
Pseudomonas aeruginosa. Infections 
with fungi and other organisms are also 
commonplace. In the severe form, 
death in the first decade may occur. 

Most of the symptoms can be attrib- 
uted to defective neutrophil function, 
but the poor adhesion produces ineffec- 
tual target lysis by T cells in these pa- 
tients. Paradoxically, they seem to be 
able to compensate for this defect in 
vivo and show normal clinical responses 
to varicella, a virus that can lead to fa- 
tality in most cases of T-cell deficien- 
yne 


FAMILY SUPPORT 


Dealing with a chronic diseases im- 
poses enormous demands on family re- 
sources. There is a constant physical 
and emotional stress on the parents and 
children. 

Physicians can provide only a limited 
support for the families. Most physi- 
cians have enjoyed good health and do 
not have firsthand knowledge of the ef- 
fects of major illness and physical suf- 
fering on one’s equanimity. Physicians 
are not caught in a position of such utter 
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frustration where they have totally lost 
control. Physicians also can walk away 
from the critically ill child, while the 
parents are in his/her presence 24 hours 
each day. In addition, there are many 
issues of which physicians are complete- 
ly unaware because parents seldom 
share these personal problems. 

There is no question that families of- 
fer to each other a unique source of sup- 
port that is of inestimable value in learn- 
ing to cope with the overwhelming 
issues associated with immunodeficien- 
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cy. Fortunately for families who are in- 
volved with immunodeficiency, a na- 
tional organization for their benefit 
exists. State chapters are being orga- 
nized. Interested parties should contact 
the Immune Deficiency Foundation, PO 
Box 586, Columbia, MD 21045. 

This group serves as a source for par- 
ents to contact each other about special 
problems encountered in their own ex- 
perience with immunodeficiency and 
exchange strategies that they have em- 
ployed for coping. Often, simply know- 
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of symptomatic episodes. In fact, 
asthma is a four-part cycle... 

starting with the early response of 
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and bronchial hyperreactivity A patients receive both immediate 
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Comparative Heights of Mothers and Fathers 
Whose Children Are Short 


Reuben D. Rohn, MD 


è This study was designed to investi- 
gate and compare the heights of mothers 
and fathers whose children had various 
forms of short stature. The heights of par- 
ents of a total of 341 children were 
grouped by their children’s diagnoses 
into three groups: group 1, genetic short 
stature; group 2, a constitutional delay of 
growth; and group 3, normal “short” stat- 
ure (children in the fifth to 25th percentile). 
Analysis indicated that the data were 
gaussian in distribution and that no signif- 
icant skewing or kurtosis was noted in any 
group for either maternal or paternal 
heights. The mean height of mothers in 
group 1 (mean+SD, 157.7+6.8 cm) was 
less than (F= 14.36) the mean height of 
mothers in either group 2 (mean+SD, 
161.1+6.9 cm) or group 3 (mean+SD, 
162.5+6.6 cm). In contrast, the mean 
heights of fathers were not signifi- 
cantly different (F=2.13) among the 
three groups (mean+SD, 173.3+7.5, 
173.8+8.3, and 176.0+9.6 cm). Thus, a 
significant shift to greater shortness in 
mothers’ heights than in fathers’ heights 
for the parents of children with genetic 
short stature was noted . Such a differen- 
tial shortness was not detected in the par- 
ents of children with a constitutional delay 
of growth. 

(AJDC. 1990;144:995-997) 


study of parental heights of growth 

hormone-deficient children has 
demonstrated that maternal heights 
were more shifted to shortness than pa- 
ternal heights.’ It is unknown whether 
this finding is a unique feature of growth 
hormone deficiency or may occur in oth- 
er forms of short stature. Although 
there have been many studies concern- 
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ing parental height, analyses have been 
confined to defining parent-to-child cor- 
relations in normal children, to height 
prediction in children, and to the use of 
mid-parent height adjustments to in- 
terpret the growth of children.*” 

Most such studies have been under- 
taken in normal children. Only one 
study could be located that determined 
parental heights and height correlations 
between them and their offspring in 
children with certain genetic and endo- 
crine disorders (Turner's, Klinefelter’s, 
and Down syndromes, precocious pu- 
berty, and congenital adrenal hyperpla- 
sia). However, no children with genet- 
ic short stature or a constitutional delay 
of growth were included.” Other inves- 
tigations have reported small numbers 
of children with one form of short stat- 
ure (a constitutional delay of growth) 
and incidentally included the parental 
heights.” However, the numbers 
studied were small, and there was no 
attempt made to focus on or compare 
the heights of the mothers with the 
heights of the fathers. “” 

The purpose of this study was to com- 
pare the heights of mothers with the 
heights of fathers whose children had a 
genetic short stature or a constitutional 
delay of growth. 


SUBJECTS AND METHODS 


The charts of 412 children who had been 
seen in the Endocrine Clinic of the Children’s 
Hospital of the King’s Daughters, Norfolk, 
Va, because of a chief complaint of short 
stature were examined. Children below the 
fifth percentile had careful physical examina- 
tions, including anthropometry. They each 
underwent routine laboratory testing, in- 
cluding determination of the somatomedin 
level, thyroid function, and bone age studies, 
and when indicated, more extensive testing, 
including hematocrit, determination of he- 
moglobin, electrolyte, calcium, phosphorus, 
alkaline phosphatase, and zinc levels, eryth- 


rocyte sedimentation rate, urinalysis, karyo- 
typing, and growth hormone stimulation 
studies (clonidine and insulin-arginine stim- 
ulation). Children with chromosomal aberra- 
tions (Turner’s syndrome, mongolism, etc), 
recognizable dysmorphic syndromes (Noon- 
ans syndrome, Russell-Silver syndrome, 
ete), or endocrinopathies (hypothyroidism, 
hypopituitarism, etc) were excluded from 
the study, as were siblings and foster chil- 
dren, Children for whom only one of the par- 
ents’ heights was documented were also ex- 
cluded. The charts of the 341 remaining 
children (sex, 245 boys and 96 girls; race, 242 
white, 91 black, and 8 of other ethnic groups; 
and age range, 2 to 17 years) met the above 
criteria and had both parents heights record- 
ed. The heights of the parents were sorted 
into one of three groups in accordance with 
their children’s diagnoses: group 1, genetic 
short stature (children below the fifth per- 
centile whose bone age was within 2 SDs of 
their chronologic age); group 2, a constitu- 
tional delay of growth (children below the 
fifth percentile whose bone age was greater 
than 2 SDs behind their chronologic age); and 
group 3, normal “short” stature (children 
whose heights were greater than the fifth 
percentile but less than the 25th percentile). 
In most cases, parental heights were ob- 
tained by a verbal report from the parents. 
Although some investigators have reported 
that the accuracy of verbally reported 
heights may be poor,” other studies have 
suggested otherwise.”*’"”* Because of these 
contradictory reports, we compared the 
measured to verbally reported heights in a 
subsample of 109 parents (52 mothers and 57 
fathers). The correlation coefficient was .93 
for maternal heights, and it was .96 for pater- 
nal heights. Accordingly, the verbally re- 
ported heights were taken to be a sufficiently 
accurate reflection of the true parental 
heights in our population. 

Bartlett's test of homogeneity was applied 
to the data. The mean heights of each mater- 
nal or paternal group were compared using a 
one-way analysis of variance with the post 
hoe procedure of Duncan.” The distribution 
of heights of mothers or fathers below the 
25th percentile was compared via x’ analysis. 
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RESULTS 


The data were gaussian in distribu- 
tion by descriptive analysis and by Bart- 
lett’s test of homogeneity, thus allowing 
for parametric analysis. No significant 
skewing or kurtosis was noted in any 
group for either maternal or paternal 
heights (Table). 

Analysis of variance indicated that 
significant differences were noted in the 
mean heights of mothers among the 
three groups (F = 14.36, P<.0001, Ta- 
ble). The mean height of mothers in 
group 1 (mean + SD, 157.7+6.8 cm) was 
less than that of mothers in groups 2 
(mean+SD, 161.1+6.9 cm) and 3 
(mean+SD, 162.5+6.6 cm). In con- 
trast, no statistically significant dif- 
ference was seen among the mean 
heights of the fathers in groups 1 
through 3 (mean+SD, 173.3+7.5, 
173.8+8.3, and 176.0+9.6 cm, respec- 
tively; F=2.18; P>.12; Table). More- 
over, more mothers in group 1 were 
below the 25th percentile (National 
Center for Health Statistics standards 
for 18-year-old girls”) than the other 
two groups (61% vs 39% for group 2 and 
31% for group 3, x°=21.38, P<.0001, 
Figure). Fathers’ heights by group 
were not so much shifted toward short- 
ness. Of group 1, 42% were below the 
25th percentile (National Center for 
Health Statistics standards for 18-year- 
old boys”) as compared with 42% of 
group 2 and 33% of group 3 fathers 
(x =1.6, P>.45, Figure). 

The subgroup of measured parents 
was also similarly compared with the 
entire population. Again, a significant 
difference was noted by analysis of vari- 
ance among the mean heights of the 
mothers of the three groups (F =8.03, 
P<.001, Table). The mean height of 
mothers in group 1 (mean+SD, 
155.2+6.8 cm) was significantly less 
than that of the mothers in group 2 or 3 
(mean+SD, 162.5+6.5 and 163.5+4.5 
em, respectively). No significant dif- 
ference was noted in the mean heights of 
the fathers in groups 1 through 3 
(mean+SD, 175.6+5.4, 176.1+7.0, 
and 177.7+9.5 cm, respectively; F= 
0.27; P>.76). 


COMMENT 


The results of this study indicate that 
the stature of parents of short children 
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Descriptive Analysis of Mothers’ and Fathers’ Heights by Group* 

















Mean (SD) 
Group Parent No. Height, cm Skewness Kurtosis 
1 Mothers 174 157.7 (6.8)t 0.04 0.80 
Fathers 174 173.3 (7.5) — 0.29 — 0.32 
2 Mothers 118 161.1 (6.9) —0.02 —0.76 
Fathers 118 173.8 (8.3) —0.14 —0.49 
3 Mothers 49 162.5 (6.6) 0.17 0.12 
Fathers 176.0 (9.6) —0.52 0.63 














*No significant difference among fathers’ heights by groups (F =2.13, P>.12). 
Significantly shorter than mothers in groups 2 or 3 (F = 14.36, P<.00001). 








2 3 


Group 


Percentage of mothers (solid bars) and fathers (hatched bars) below the 25th percentile 
compared by group. Asterisk indicates significantly different from mothers in groups 2and3 
(x’=21.3, P<.0001). No significant difference among fathers of groups 1 through 3 (x? =1.6, 


P>.45) was detected. 


is below average, with a significantly 
greater shortness in maternal heights 
than in paternal heights for parents of 
children with genetic short stature. Dis- 
parity in mothers’ and fathers’ heights 
was not detected in the parents of chil- 
dren with a constitutional delay of 
growth. 

Only one study has determined pa- 
rental heights and height correlations in 
children with a limited number of genet- 
ic and endocrine disorders. However, 
the report excluded children with ge- 
netic short stature or a constitutional 
delay of growth.” Two reports included 
parental heights in their investigation 
of children with a constitutional delay 
of growth, but no attempt was made 
to compare maternal and paternal 
heights.“ The heights of 16 fathers and 


16 mothers were documented in one 
study,“ and the heights of another fa- 
ther and two mothers (plus the other 32 
parents) were reported in the second.” 
The mean height of the mothers 
(mean+SD, 161.8+5.5 em) and the 
mean height of the fathers (173.5 cm) 
were similar to the mean heights of 
group 2 mothers and fathers (Table). 
However, because no other short stat- 
ure diagnoses were studied, no further 
analysis or comparisons can be under- 
taken. 

The etiologic mechanism accounting 
for the shift to greater shortness of 
height in mothers of genetic short chil- 
dren is speculative. No other studies 
comparing the stature of mothers and 
fathers whose children have various 
forms of short stature are known, with 
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the exception of that of growth hor- 
mone-deficient children.’ Investiga- 
tions of parental height exist but have 
been predominantly confined to normal 
children and have concentrated on de- 
fining parent-to-child correlations or 
height prediction of children.*” Because 
of the lack of studies, the data presented 
herein must remain preliminary. Thus, 
further studies of the heights of mothers 
and fathers whose children are short are 
needed in other populations in other 
geographic areas to confirm that the 
findings noted here are more universal 
and not peculiar to this clinic. 

The data may well be reproducible 
since they were normally distributed 
for all maternal and paternal height 
groups; neither was there any signifi- 
cant skewing or kurtosis for any of the 
groups. Our findings also suggest that 
the verbally reported heights were a 
valid assessment of the parents’ actual 
heights as demonstrated by the sub- 
sample’s correlation of measured to ver- 
bally reported height. 

In summary, there is a significant 
shift to greater shortness in mothers’ 


heights than in fathers’ heights for par- 
ents of children with a genetic short 
stature, but not so for parents of chil- 
dren with a constitutional delay of 
growth. 


Christine Philput, PhD, provided assistance 
with the statistical computations and Virginia 
McGowan prepared the manuscript. 
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Clinical Utility of Cycle Exercise for the Physiologic 


Assessment of Growth Hormone Release in Children 
Richard L. Seip, PhD; Arthur Weltman, PhD; David Goodman; Alan D. Rogol, MD, PhD 


© The clinical utility of exercise as a 
stimulus for the physiologic assessment 
of growth hormone (GH) deficiency was 
examined in healthy children. In response 
to exercise tests performed on different 
days, serum GH concentrations exceeded 
7 ug/L on both days in 9 of 10 children. 
Although there is variation in this method 
of physiologic testing in the response 
of serum GH concentration (significant 
mean differences in GH peak values, 27.1 
vs 19.8 ug/L for the two tests), the exercise 
test proved clinically valid in that diagnos- 
tic levels of GH were exceeded on both 
days 90% of the time. We conclude that 
this exercise evaluation protocol has clin- 
ical utility for the assessment of GH defi- 
ciency in children. 

(AJDC. 1990;144:998-1000) 


hort stature is a common concern for 

which children seek medical care. It 
has been estimated that approximately 
14 500 children in the United States sat- 
isfy criteria for growth hormone (GH) 
deficiency (ie, height less than —2.5 
SDs below mean height for age and low 
GH concentration in response to two 
stimulation tests).’” Although this in it- 
selfis a sizeable population, the number 
of short children who represent vari- 
ants of normal and in whom GH deficien- 
cy may be suspected is much larger. The 
need for a simple and reliable screening 
test to identify those with a possible GH 
deficiency is therefore apparent. 

Because GH secretion is intermit- 
tent, a single measurement of serum 
GH concentration is an inadequate re- 
flection of endogenous GH secretion and 
therefore insufficient as a screening test 
for GH deficiency. Accordingly, tests to 
detect GH deficiency have been devel- 
oped. These tests generally involve 
measurement of the serum GH level in 


Accepted for publication January 20, 1990. 

From the Exercise Physiology Laboratory, De- 
partment of Human Services, Curry School of Edu- 
cation, University of Virginia, Charlottesville (Drs 
Seip and Weltman); and the Departments of Pediat- 
rics (Dr Rogol) and Pharmacology (Drs Goodman 
and Rogol), University of Virginia Health Sciences 
Center, Charlottesville. 

Reprint requests to Department of Pediatrics, 
University of Virginia Health Sciences Center, 
MR-4/Room 3037, Charlottesville, VA 22908 (Dr 
Rogol). 


998 AJDC—Vol 144, September 1990 


response to either a physiologic or a 
pharmacologic stimulus. The main ad- 
vantage of pharmacologic tests (such as 
the administration of arginine, cloni- 
dine, insulin, or levodopa) is that the 
intensity of the stimulus is easily con- 
trolled. The tests are therefore pre- 
sumed reproducible, although reliabil- 
ity data are not readily found. 
Disadvantages of pharmacologic testing 
are that (1) potential undesirable side 
effects exist, (2) the tests provide, to 
varying extents, artificial or supraphy- 
siologic stimuli that may not reflect the 
physiologic GH secretory status, and (8) 
the tests are labor intensive. While non- 
pharmacologic stimulation tests (eg, 24- 
hour sampling for GH concentration 
profiles, and measurement of sleep- or 
exercise-induced™ GH secretion) can 
also be labor intensive, the advantage of 
such tests is that they represent natu- 
rally occurring stimuli. 

We investigated the clinical utility of 
a short-duration exercise test, using a 
cycle ergometer, for the physiologic as- 
sessment of the serum GH response in 
children. 


SUBJECTS AND METHODS 
Subjects 


A group of 10 healthy children (3 girls and 7 
boys) participated as paid volunteers in the 
series of two exercise tests. Each child, along 
with a parent or guardian, had signed a con- 
sent form approved by the institutional Hu- 
man Investigation Committee. Descriptive 
characteristics (mean [range]) of the subjects 
were as follows: age, 11.0 years (9.4 to 14.9 
years); height, 144.0 cm (123.9 to 173.3 em); 
and weight, 40.8 kg (24.9 to 94.0 kg). The 
mean standardized height was —0.04 SD 
(range, —1.88 to 1.82 SDs), and the mean 
standardized weight was +0.09 SD (range, 
— 1.44 to 2.33 SDs). 


Procedure 


A 15-minute cycle exercise test was admin- 
istered on an outpatient basis on two occa- 
sions separated by 1 to 6 weeks. Subjects 
fasted for at least 4 hours before reporting to 
the laboratory. Exercise tests were begun 
between 9:45 AM and 3 PM. For each subject, 
the starting time varied between the two 
study days by less than 1/2 hours. Soon after 


entering the laboratory, each subject had a 
butterfly needle inserted into a forearm or 
hand vein. This intravenous access was kept 
patent with heparin (100 U/mL of 0.9% sa- 
line). Before the beginning of the exercise 
period, a3-mL blood sample was withdrawn, 
and the child was properly fitted to the sta- 
tionary cycle (Quinton 845A). The exercise 
protocol outlined in the Figure was followed, 
with the use of age-, size-, and gender-cor- 
rected norms for predicted maximal work 
rate. Immediately after exercise and 5 and 
10 minutes after exercise, additional 3-mL 
blood samples were withdrawn for determi- 
nation of serum GH concentration. 


Growth Hormone Assay 


The serum samples were assayed in dupli- 
cate (Nichols Institute Immunoradiometric 
Assay kits, San Juan Capistrano, Calif). The 
lower limit of sensitivity was 0.5 pg/L, and 
the interassay and intra-assay coefficients of 
variation were less than 10% for GH concen- 
trations above 2 ug/L. 


Statistical Analyses 


Because the purpose of this study was to 
determine the clinical utility of the exercise 
screening test, a binomial test was used.” We 
determined whether the serial tests gave 
concordant or discordant results for each 
child. A diagnostic criterion level of 7 g/L” 
was chosen, against which the highest ob- 
served postexercise GH level was compared. 
This level is used for clinical decision making 
at this institution. If both tests within a given 
child resulted in a GH level above (or below) 7 
ug/L, the result was concordant. If a highest 
postexercise GH level less than the criterion 
level was observed on one test, but the result 
was above the criterion level on the other 
test, then the result was discordant. It was 
assumed that within each subject there was 
an equal probability that a pair of tests could 
yield a concordant or discordant result. To 
determine whether the peak GH concentra- 
tions differed between the two tests, a Wil- 
coxon matched-pairs signed-ranks test was 
used. 


RESULTS 


Cycle work rates at 10 and 15 min- 
utes of exercise were indistinguishable 
across days in 7 of the 10 subjects. In 3 
subjects, minor work rate adjustments, 
ranging from 9 to 17 W (representing 
7% to 12% of the work rate before ad- 
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The cycle exercise protocol. Predicted maximal work rate (PMWR) was individually determined 
from norms of Bar-Or.° Blood samples for growth hormone analysis were drawn immediately 
preceding and within 10 minutes after cessation of exercise. WR indicates work rate. Heart rate 


(HR) is given in beats per minute. 


Gener aig 


Table 1. ostexerci tic isi | 
Growth Hormone, pg/L 
Snake eo ATTER Agreement Between 
Subject/Sex Test 1 Test 2 Tests* 





*Agreement, indicated by a plus sign, means that both test results were either above or below 7 pg/L. 
Minus sign indicates discordant results. 


justment), were made on the basis of 
heart rate responses. Group mean 
(+SD) work rates at the conclusion of 
tests 1 and 2 were 92 + 27 and 91+ 28 W, 
respectively. 
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Mean heart rates at 5, 10, and 15 min- 
utes of exercise and 5 and 10 minutes 
after exercise did not differ between 
tests 1 and 2. The mean heart rate 
(+SD) at the conclusion of exercise was 


195 +8 beats per minute for test 1 and 
192 +7 beats per minute for test 2. The 
greatest difference in heart rate within 
any subject at the conclusion of exercise 
(time, 15 minutes) was 22 beats per min- 
ute (test 1, 198 beats per minute; test 2, 
176 beats per minute). This represented 
12% of the mean heart rate of 187 beats 
per minute for this subject. 

Mean (+SD) GH concentrations be- 
fore exercise were 2.2+2.8 g/L 
(range, 0.5 to 9.6 ug/L) at test 1 and 
6.5+ 7.8 ug/L (range, 0.5 to 25.3 pg/L) 
at test 2. These means did not differ 
statistically (P>.05). Means (+SD) for 
the highest observed GH concentration 
after exercise were 27.1+6.9 pg/L 
(range, 15.9 to 41.4 ug/L) for test 1 and 
19.9+12.3 pg/L (range, 5.4 to 42.0 
ug/L) for test 2. Postexercise means on 
tests 1 and 2 were significantly different 
from the preexercise means and from 
each other (P<.05). 

Table 1 shows both individual highest 
postexercise GH concentrations for 
tests 1 and 2 and results of the binomial 
test. The diagnostic criterion of 7 pg/L 
was exceeded by all 10 subjects in test 1 
and by 9 of 10 subjects in test 2. The 
probability of nine concordant results 
happening by chance is .011. The Wil- 
coxon matched-pairs signed-ranks test 
indicated that the maximal GH concen- 
tration was significantly greater during 
the first trial than the second trial. 


COMMENT 


The ability of a cycle exercise test to 
assess GH release clinically in children 
was investigated. The cycle exercise 
test employed features designed to 
maximize control of the exercise stimu- 
lus, including the administration of a 
gender-, age-, and weight-corrected 
work load based on published norms’ 
and in-test adjustment of work intensi- 
ty by the test administrator, based on 
the heart rate response. Previous exer- 
cise screening tests for GH deficiency 
have sometimes failed to induce a rise in 
GH level in some subjects, presumably 
due to inadequate exercise stimulus.” 
Under the present protocol, a work in- 
tensity-duration combination (80% of 
predicted maximal work rate for 12 min- 
utes) was used. This stimulus was de- 
signed to maximize the chance of a large 
serum GH level response. In addition, 
three postexercise blood samples, rath- 
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Table 2.—Highest Observed Postexercise Growth Hormone Concentration in an 
Additional 11 Subjects 


Subject/Sex/Age, y 
11/F/16 
12/F/16 
13/F/16 
14/F/17 
15/F/11 
16/M/13 
17/M/16 
18/M/14 
19/M/16 
20/M/9 
21/M/15 


er than one, were collected in an effort 
to identify the peak GH concentration. 
This was accomplished in light of the 
report of Reynaud et al,” which showed 
that the time course of the attainment of 
a postexercise GH peak may vary 
among individuals. 

From a physiologic perspective, the 
present exercise protocol demonstrated 
a reproducible heart rate response to 
the work rate, but a less reproducible 
GH secretory response. No subject dif- 
fered from test 1 to test 2 in the heart 
rate response to exercise by more than 
22 beats per minute. Eight of 10 sub- 
jects differed by 0 to 10 beats per min- 
ute, which is a small range of differences 
in relation to the range of heart rates 
(172 to 212 beats per minute) attained. 
Incontrast, absolute differences of 11 to 
19 ug/L in the highest observed postex- 
ercise GH concentration were observed 
in five subjects (subjects 2, 5, 6, 7, and 
10), and significant differences were ob- 
served in mean GH concentration be- 
tween test 1 and test 2 (Table 1). It is 
difficult to ascribe the variation of GH 
response within these individuals to a 
day-to-day difference in either absolute 
work rate or cardiovascular response to 
the work. Work rates were equivalent, 
and heart rates differed by only 1 to 14 
beats per minute (0% to 7%) in these 
subjects. Alterations in growth hor- 
mone releasing hormone or somatosta- 
tin secretion, or pituitary responsivity 
to these hypothalamic hormones, may 
explain the variation in serum GH re- 
sponse. Inconsistent responsivity to 
identical stimuli given at different times 
has been demonstrated in both rats”” 
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and humans," including children.” Be- 
cause the exercise stimulus was identi- 
cal (or nearly so) within subjects across 
days, one might speculate that a tempo- 
rary “refractory state,” eg, excessive 
somatostatin or pituitary refractori- 
ness, precluded a GH response in the 
subject in whom a postexercise rise in 
GH level above 7 pg/L was not ob- 
served. However, from a clinical stand- 
point, the screening test yielded accu- 
rate information; that is, in 90% of the 
subjects, tests 1 and 2 produced the 
same answer to the question “Does the 
GH concentration exceed 7 pg/L in re- 
sponse to exercise in this subject?” As 
indicated by the results of the nonpara- 
metric binomial test,’ these findings 
would be expected to occur due to 
chance only 1.1% of the time when a 
serum GH concentration of 7 pg/L is 
used as a diagnostic cutoff. In support of 
the above, we examined the GH re- 
sponses in 11 additional subjects, who 
were studied once with the present ex- 
ercise protocol. Ten of the 11 subjects 
met the diagnostic criterion set for GH 
(Table 2). We realize that the absolute 
GH level depends on the assay system 
used.” The immunoradiometric assay 
kit used here may yield results that are 
2.1 to 3.0 times larger than the Hybri- 
tech assay method.” It must be empha- 
sized that the results obtained here, in 
relation to diagnostic criterion cutoff 
levels, are specific to this assay. Other 
assays may yield different results. 

In summary, these data indicate that 
a 15-minute cycle exercise test per- 
formed on separate days by healthy chil- 
dren at 80% of predicted maximal work 


load stimulates a rise in serum GH con- 
centration that exceeds the diagnostic 
criterion of 7 pg/L (Nichols Institute 
Immunoradiometric Assay). We con- 
clude that this exercise protocol has 
clinical utility in the physiologic assess- 
ment of GH deficiency. 


This work was supported in part by National 
Institutes of Health (Bethesda, Md) grant RR- 
00847 (to the University of Virginia General Clini- 
cal Research Center, Charlottesville). 

Data handling and analysis was done with the 
CLINFO system. We thank David Boyd for his 
assistance in managing the data and the Division of 
Pediatric Cardiology for the use of its exercise test- 
ing facility. 


References 


1. Blizzard RM. Incidence of growth hormone 
deficiency: does anyone really know? Growth Genet 
Horm. 1985;1:4. 

2. Vimpani GV, Vimpani AF, Lidgard GP, Cam- 
eron EHD, Farquhar JW. Prevalence of severe 
growth hormone deficiency. Br Med J. 1977;2:427- 
430. 

3. Buckler JMH. Plasma growth hormone re- 
sponse to exercise as a diagnostic aid. Arch Dis 
Child. 1973;48:565-567. 

4. Lacey KA, Hewison K, Parkin JM. Exercise 
as a screening test for growth hormone deficiency 
in children. Arch Dis Child. 1973;48:508-512. 

5. De San Lazaro C, Parkin JM, Turner SJ. 
Treadmill exercise in short children. Arch Dis 
Child. 1984;59:1179-1181. 

6. Nicoll AG, Smail PJ, Forsyth CC. Exercise 
test for growth hormone deficiency. Arch Dis 
Child. 1984;59:1177-1178. 

7. Parkin JM. Exercise as test of growth hor- 
mone secretion. Acta Endocrinol Suppl. 1986; 
279:47-50. 

8. Bar-Or O. Pediatric Sports Medicine for the 
Practitioner. New York, NY: Springer-Verlag; 
1983:306. 

9. Daniel WD. Biostatistics: A Fowndation for 
Analysis in the Health Sciences. New York, NY: 
John Wiley & Sons Ine; 1983. 

10. Frasier SD. A review of growth hormone 
stimulation tests in children. Pediatrics, 1974; 
53:929-937, 

11. Raynaud J, Capderou A, Martineaud J-P, 
Bordachar J, Durand J. Intersubject variability in 
growth hormone time course during different types 
of work. J Appl Physiol. 1983;55:1682-1687. 

12, Wahrenberg WB, Ling N, Bohlen P, Esch F, 
Brazeau P, Guillemin R. Physiological roles of so- 
matocrinin and somatostatin in the regulation of 
growth hormone secretion. Biochem Biophys Res 
Commun. 1982;105:562-567. 

13. Tannnenbaum GS, Ling N. The interrela- 
tionship of growth hormone (GH)-releasing factor 
and somatostatin in generation of the ultradian 
rhythm of GH secretion. Endocrinology. 1984;115: 
1952-1957. 

14. Vance ML, Borges JLC, Kaiser DL, et al. 
Human pancreatic tumor growth hormone-releas- 
ing factor: dose-response relationships in normal 
man. J Clin Endocrinol Metab. 1984;58:838-844. 

15. Martha PM Jr, Blizzard RM, Rogol AD. 
Atenolol enhances growth hormone release to 
growth hormone-releasing hormone but fails to al- 
ter spontaneous nocturnal growth hormone secre- 
tion in boys with constitutional delay of growth. 
Pediatr Res. 1988;23:393-397. 

16. Reiter EO, Morris AH, MacGillivray MH, 
Weber D. Variable estimates of serum growth hor- 
mone concentrations by different radioassay sys- 
tems. J Clin Endocrinol Metab. 1988;66:68-71. 


Exercise Assessment of Growth Hormone Release—Seip et al 


Impact of Treatment Guidelines on Use of Ribavirin 
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è During the 1987 through 1988 sea- 
sonal peak of respiratory syncytial virus 
(RSV), 177 courses of ribavirin were ad- 
ministered at St Christopher’s Hospital for 
Children, a tertiary care medical center in 
Philadelphia, Pa. Charts were reviewed on 
100 treated patients with proved or sus- 
pected RSV disease to determine adher- 
ence to American Academy of Pediatrics 
treatment guidelines. Ninety-four percent 
fulfilled criteria for the risk of significant 
morbidity: cardiac, pulmonary, or immu- 
nodeficiency conditions (38%); an age of 6 
weeks or younger (35%); or severe illness 
(21%). Severe illness was defined as hy- 
poxemia, hypercapnia, or marked tachyp- 
nea. Of those treated because of under- 
lying conditions, 71% had RSV docu- 
mented, as did 71% of patients aged 6 
weeks or younger and 81% of patients 
with severe disease. A study of 80 consec- 
utive patients who were hospitalized with 
illness compatible with RSV infection re- 
vealed that 56% of patients were treated 
with ribavirin. Adherence to guidelines led 
to ribavirin use in half of the hospitalized 
patients with suspected RSV infection. 
The majority of these patients received 
therapy because of underlying conditions 
or very young age. 

(AJDC. 1990;144:1001-1004) 


espiratory syncytial virus (RSV) is 

the most common cause of lower res- 
piratory tract illness in infants and 
young children. Occurring in yearly epi- 
demics, it infects virtually all children 
by the age of 3 years. Although RSV 
infection usually results in self-limited 
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respiratory illness, it is a significant 
cause of morbidity and mortality, both 
because of its ubiquitous nature and its 
propensity to cause severe disease in 
certain patients. Immunity is short 
lived, and an effective vaccine is not 
available. Attention, therefore, has 
centered on treatment of established 
infection. 

In 1985, the Food and Drug Adminis- 
tration approved the use of aerosolized 
ribavirin for the treatment of RSV in- 
fection in hospitalized children. Ap- 
proval was based on three blinded, pro- 
spective controlled trials that dem- 
onstrated therapeutic efficacy.’ The 
results of three subsequent studies sup- 
ported the conclusions of the earlier tri- 
als.“ There continues to be controversy 
about the use of ribavirin, however. 
Questions have been raised about the 
cost-effectiveness of therapy, potential 
adverse effects on environmentally ex- 
posed pregnant women, and mechanical 
problems inherent in its use in venti- 
lated patients. 

In 1987, the American Academy of 
Pediatrics (AAP) published guidelines 
for the use of ribavirin in the treatment 
of children with RSV infections.’ Ac- 
cording to these guidelines, the follow- 
ing types of infants and children should 
be considered candidates for ribavirin 
therapy: infants at high risk of severe 
disease as a result of chronic lung condi- 
tions, congenital heart disease, or im- 
munodeficiency; certain infants who are 
born prematurely; infants who are oth- 
erwise normal but who are severely ill, 
especially those with a Pao, below 65 
mm Hg or rising carbon dioxide levels; 
and infants aged younger than 6 weeks. 

The current retrospective study was 
performed to determine the adherence 
of prescribing physicians to the AAP 
guidelines and the impact such guide- 
lines have on the use of ribavirin at a 
tertiary care inner-city medical center, 


St Christopher’s Hospital for Children 
in Philadelphia, Pa. 


MATERIALS AND METHODS 


Compliance With 
Treatment Guidelines 


The names of all patients who were treated 
with ribavirin from November 1987 through 
January 1988 were obtained from respira- 
tory therapy records. Charts of 100 consecu- 
tive patients were obtained (when a chart 
was not available, the next chart in chrono- 
logic order was selected). Records were re- 
viewed to confirm infection with RSV (by 
direct fluorescent antibody stain or culture of 
nasal wash specimens). Patients were as- 
signed to one of three high-risk categories, 
depending on the presence of the following 
factors predisposing to increased morbidity 
or mortality: underlying cardiac, pulmonary, 
or immunologic disease, or a history of pre- 
mature birth with a perinatal requirement 
for supplemental oxygen; age, 6 weeks or 
younger; or severe clinical illness. Severe 
illness was defined as one or more of the 
following: oxygen desaturation (oxygen sat- 
uration <93% by pulse oximetry or PaO, [vs 
P0,] <66 mm Hg by arterial blood gas deter- 
mination); carbon dioxide retention (PCO, 
>40 mm Hg by blood gas determination); or 
marked tachypnea (average respiratory 
rate, >60/min on day 1 of therapy). 


Impact of Treatment Guidelines 


Inarelated study, the charts of all patients 
who were hospitalized in December 1987, 
with illnesses compatible with RSV infection 
were reviewed, and the percentage who re- 
ceived ribavirin therapy was determined. 
Charts were acquired by searching for ad- 
mission and primary or secondary discharge 
diagnoses of bronchiolitis or RSV pneumo- 
nia. In addition, the charts of patients with a 
diagnosis of “viral pneumonia,” “pneumo- 
nia—no organism specified,” or “interstitial 
pneumonia” were collected and included 
when they revealed findings by history, 
physical examination, and roentgenogram 
compatible with RSV disease (eg, coryza and 
wheezing without a history of reactive air- 
way disease and a chest roentgenogram with 
hyperinflation or diffuse interstitial infil- 
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Treatment Criteria 
Underlying conditions 


Prematurity and neonatal 
oxygen requirement 


Congenital heart disease 
Pulmonary disease 


Immunocompromising 
disease 


Age, <6 wkt 
Severe diseaset 
Criterion not present 
Total 


*RSV indicates respiratory syncytial virus. 
tNo underlying disease present. 


No. (%) With RSV* 
Confirmed 
27 (71) 


25 (71) 
17 (81) 
4 (67) 





+Patients older than 6 weeks with no underlying disease. 


trates, or both). Records were reviewed for 
confirmation of RSV infection and for use of 
ribavirin (the charts of patients who received 
treatment were included in those reviewed 
for part 1 of the study). 


RESULTS 


Compliance With 
Treatment Guidelines 


One hundred seventy-seven courses 
of ribavirin were administered during 
the 1987 through 1988 RSV season. 
Each daily dose of 6 g was given during 
12 to 18 hours. For the 100 consecutive- 
ly treated patients whose charts were 
reviewed, the average duration of ther- 
apy was 3.5 days (range, 1 to 7 days); a 
few patients (n=5) had therapy discon- 
tinued before 3 days when the RSV fluo- 
rescent antibody was negative. Ninety- 
four of these 100 patients had at least 
one criterion that qualified for treat- 
ment according to AAP guidelines. 
Thirty-eight patients had underlying 
conditions, 35 were previously healthy 
but were aged 6 weeks or younger, and 
21 had severe disease. Six were treated 
without the presence of objective crite- 
ria (Table). 

The underlying conditions in the 38 
patients in the first group were vari- 
able. A history of prematurity with a 
perinatal requirement for supplemental 
oxygen (with or without a subsequent 
diagnosis of bronchopulmonary dyspla- 
sia), present in 21 (55%), and congenital 
heart disease, present in 9 (24%), were 
the most common underlying condi- 
tions. Pathologic pulmonary conditions, 
other than bronchopulmonary dyspla- 
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sia, included cystic fibrosis (3 patients), 
smoke inhalation and adult respiratory 
distress syndrome (1 patient), and se- 
vere reactive airway disease (1 patient). 
Immunocompromising conditions, pre- 
sent in 3 patients, included liver trans- 
plantation, chemotherapy for cancer, 
and congenital neutropenia. Twenty- 
seven patients with underlying condi- 
tions (71%) had RSV documented by a 
fluorescent antibody or culture, or both. 
Eight patients had negative tests, and 3 
had no testing performed. 

Thirty-five treated patients were 
aged 6 weeks or younger. Although 
these patients fulfilled criteria for ther- 
apy on the basis of age alone, 17 (49%) 
also had one or more indicators of severe 
disease on the day that therapy was 
started. Thirteen patients (837%) had an 
oxygen saturation less than or equal to 
93%, 10 (29%) had a Pco, greater than or 
equal to 40 mm Hg, and 5 (14%) had an 
average respiratory rate greater than 
60/min. Twenty-five (71%) of these 35 
patients had RSV infection confirmed, 9 
had negative tests, and 1 had no results 
documented. 

Twenty-one patients aged older than 
6 weeks and without an underlying dis- 
ease had severe illness. Hypoxemia was 
present in 13 (62%), hypercapnia was 
present in 15 (71%), and marked tachyp- 
nea was present in 17 (81%). Of these 21 
patients with severe illness, 17 (81%) 
had RSV infection confirmed; the re- 
maining 4 were not tested. Of the 6 pa- 
tients who were treated without fulfill- 
ing criteria, 4 had RSV_ infection 
confirmed and 2 had negative tests. 


Apneic episodes were recorded dur- 
ing hospitalization for 3 patients, all of 
whom were aged older than 6 weeks. 
Management in the intensive care unit 
was required for 7 (11%) previously well 
infants: 6 required intubation, and 3 
were aged 6 weeks or younger. The one 
previously well infant who died present- 
ed with apparent sudden infant death 
syndrome. Of 38 patients with underly- 
ing conditions, 6 (16%) required man- 
agement in the intensive care unit, and 2 
patients’ deaths (5%) were directly re- 
lated to RSV infection. 

Viruses other than RSV isolated dur- 
ing the months encompassed by this 
study included the following types: ade- 
novirus (n=8); parainfluenza 1 (n= 10), 
2 (n=8), and 3 (n=8); and influenza A 
(n=1). 


Impact of Treatment Guidelines 


During the month of December 1987, 
73 patients had diagnoses of bronchioli- 
tis or RSV pneumonia. An additional 7 
patients with diagnoses of viral pneu- 
monia, pneumonia—no organism speci- 
fied, or interstitial pneumonia had a 
clinical illness compatible with RSV in- 
fection. Of these 80 patients, 60 (75%) 
had RSV infection documented, and 45 
(56%) were treated with ribavirin. 
There was no difference in the rates of 
RSV isolation between treated and un- 
treated patients. Of those 35 patients 
who were not treated, 14 (40%) met cri- 
teria for risk of morbidity as a result of 
young age, hypoxia, or hypercapnea; all 
had uncomplicated courses. 


COMMENT 


Respiratory syncytial virus is an ex- 
tremely common respiratory pathogen 
in infants and young children, with half 
of all infants acquiring infection by 1 
year of age.” While some display mild, 
self-limited upper respiratory tract 
symptoms, up to 40% of infections in- 
volve the lower respiratory tract. Mor- 
tality in otherwise normal children who 
are hospitalized for RSV infection is 
0.5%.° Particular groups of children, 
however, have a greatly increased risk 
of severe and often fatal RSV infection. 
In a prospective study of hospitalized 
infants with congenital heart disease 
and RSV infection, the mortality rate in 
untreated infants was 37%. The pres- 
ence of pulmonary hypertension was as- 
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sociated with a particularly high mor- 
tality rate (73%). Children with 
compromised immune function are also 
at increased risk, especially those re- 
ceiving chemotherapy for malignancies 
and those with congenital immune defi- 
ciencies. In one prospective study, the 
majority of patients with cancer or im- 
munodeficiency diseases required in- 
tensive care, and the mortality rates 
were 15% and 40%, respectively.’ 

Patients with underlying pulmonary 
conditions frequently have a complicat- 
ed course of disease. Infants with sub- 
clinical cystic fibrosis, diagnosed by 
neonatal screening, who acquired RSV 
infection had a prolonged hospitaliza- 
tion (mean, 22 days) and a greatly in- 
creased likelihood of requiring intuba- 
tion and having prolonged hypoxemia in 
one study.” In a study of infants with 
bronchopulmonary dysplasia and RSV 
infection, a large number (69%) re- 
quired hospitalization and had clinical 
courses that were prolonged and 
complicated.” 

There are conflicting data regarding 
the excessive risk of morbidity in very 
young infants. Early studies suggested 
that RSV infection was uncommon in 
this group, presumably because of pas- 
sively acquired maternal antibody." 
During a community outbreak of RSV 
infection in Rochester, NY, in 1977, 
however, 35% of infants in a neonatal 
intensive care unit were infected." Clin- 
ical illness was often atypical, suggest- 
ing that the diagnosis of RSV infection 
could be overlooked. In a study that 
evaluated the usefulness of clinical find- 
ings in predicting outcome, 40% of in- 
fants aged younger than 2 months who 
were hospitalized with RSV infection 
required intubation and mechanical 
ventilation compared with 14% of in- 
fants aged 2 to 4 months.” A more re- 
cent study of infants who were hospital- 
ized with RSV infection also noted that 
infants aged younger than 6 weeks had 
prolonged and complicated hospitaliza- 
tions.” Infants who are infected at youn- 
ger than 1 month of age also shed great- 
er quantities of virus than do older 
infants.” 

The licensure of ribavirin for the 
treatment of RSV infections was based 
on the results of three prospective, con- 
trolled clinical trials that demonstrated 
efficacy. These studies demonstrated 
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a more rapid decline in the overall se- 
verity of illness in treated patients, as 
well as improvement in arterial oxygen 
saturation. Since licensure, at least 
three further studies have corroborated 
these findings, and experimental 
data“ have also suggested therapeutic 
benefit. Remaining concerns are cost 
and potential toxic effects. Red blood 
cells concentrate ribavirin to a level that 
greatly exceeds that in plasma, and the 
drug has been detected in a red blood 
cell sample collected from a health care 
worker who was exposed to aerosolized 
ribavirin.” Although aerosolized riba- 
virin has not been shown to be toxic or 
teratogenic in humans, systemically ad- 
ministered ribavirin is teratogenic in ro- 
dents.” Amid such concerns, the AAP 
published guidelines in 1987 for the use 
of ribavirin, suggesting that it be em- 
ployed primarily for those infants at 
highest risk of significant morbidity and 
mortality. In a general community set- 
ting with a population of otherwise 
healthy infants, it might be expected 
that few infants would require such 
therapy. However, in a tertiary care 
facility that serves a population with a 
large number of infants with underlying 
cardiac, pulmonary, and immunologic 
diseases, many more hospitalized pa- 
tients would be expected to have com- 
plicated courses and would benefit from 
ribavirin therapy. 

Our data show that the identification of 
risk factors, as defined by AAP guide- 
lines, led to the use of ribavirin in approxi- 
mately half of all infants admitted to the 
St Christophers Hospital for Children 
with clinical bronchiolitis or viral pneu- 
monia during the period of peak RSV 
activity. Thirty-eight percent of infants 
who received ribavirin were treated be- 
cause of underlying conditions, The docu- 
mented excessive morbidity and mortal- 
ity in those patients with cardiac or 
pulmonary disease warrants the contin- 
ued use of ribavirin in these patients re- 
gardless of the degree of the presenting 
clinical illness. The need for empiric ther- 
apy in other groups targeted by the 
guidelines is not as clear from this study, 
as a number of such children remained 
untreated and ultimately did well. This 
emphasizes the importance of clinical 
judgment, in addition to the knowledge of 
high-risk conditions, in making decisions 
regarding therapy. 


Of all treated patients studied, RSV 
infection was documented in 73%. In 
addition, of all patients presenting with 
clinical signs and symptoms of bronchio- 
litis or viral pneumonia, 75% had RSV 
infection confirmed. These percentages 
probably underestimate the actual 
causal role of RSV, as some patients 
were not tested, and a fluorescent anti- 
body smear and culture are not 100% 
sensitive tests. However, they do indi- 
cate that empiric therapy was em- 
ployed. As noted above, not all patients 
who were hospitalized with documented 
RSV infection required therapy; on the 
other hand, the absence of virologic con- 
firmation should not deter therapy in a 
patient who has severe clinical illness. 


CONCLUSIONS 


Ribavirin has an established role in 
the therapy for lower respiratory tract 
infection due to RSV in high-risk infants 
and children, and the AAP guidelines 
for ribavirin use identify those groups 
most likely to benefit from treatment. 
Our data show that the identification of 
high-risk groups according to these 
guidelines led to the use of ribavirin in 
roughly half of the pediatric patients 
who were admitted to a tertiary care 
medical center with suspected RSV 
lower respiratory tract infection. A 
large percentage of those patients who 
were treated were at risk for significant 
morbidity due to underlying conditions. 
The remainder of the treated patients 
received ribavirin because of a very 
young age or clinically severe disease. A 
number of patients, however, who also 
met these latter criteria, were not treat- 
ed, but did well, emphasizing the impor- 
tance of clinical judgment in decision 
making regarding ribavirin therapy. 


Data from the the current RSV sea- 
son (1989 through 1990) were reviewed 
for comparison with the study period 
1987 through 1988. There were some- 
what fewer RSV isolates overall during 
the recent epidemic (182 vs 221). How- 
ever, during the month of December 
1989, 106 children were admitted with 
clinically suspected RSV disease (vs 80 
in December 1987). Despite roughly 
equivalent numbers of infected chil- 
dren, only half as many courses of riba- 
virin have been administered. Of charts 
reviewed to date, all treated patients 
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met criteria for ribavirin use. While this 
decrease might be interpreted as re- 
flecting altered patterns of ribavirin use 
(eg, employment of stricter criteria), it 
also appears to support the clinical im- 
pression among caretakers that clinical 
illness due to RSV in the 1989 and 1990 
season has been less severe than during 
the 1987 and 1988 study period. 
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maximal clinical dose did not demonstrate evidence of developmental abnormalities. However, animal 
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Effect of Marginal Maternal Zinc Intake on Zine Absorption 
and Growth of 3-September-Old Infant Rhesus Monkeys 


Bo Lénnerdal, PhD; Carl L. Keen, PhD; Janet G. Bell, PhD; Mari S. Golub, PhD; 
Andrew G. Hendrickx, PhD; M. Eric Gershwin, MD 


e One compensatory mechanism for 
marginal zinc intake may be through an 
enhanced absorption of zinc. Such acom- 
pensatory mechanism could be of value to 
the neonate, as poor zinc nutriture during 
early life has severe consequences on 
growth and development. We studied the 
uptake of zinc by 3-month-old infant rhe- 
sus monkeys born to dams fed control 
diets(100 pg of zinc per gram of diet or 
zinc-restricted diets (44g of zinc per gram 
of diet). Zinc uptake/retention was studied 
by feeding 3-month-old infant monkeys 
that had fasted an infant formula contain- 
ing zinc 65 by gavage. Whole body radio- 
activity was counted immediately after in- 
tubation and on days 10 and 17 after 
intubation. Regardless of dietary group, 
zinc retention was high, ranging from 
33% to 71% of the dose fed to the mon- 
keys. There were no significant differ- 
ences between the two dietary groups in 
the percentage of zinc retention at days 10 
and 17. Independent of the dietary group, 
there was no correlation between plasma 
zinc and zinc absorption. A positive corre- 
lation was found between weight gain and 
zinc retention in the marginal zinc infants, 
while a negative correlation between 
weight gain and zinc retention was ob- 
served in the control infants. These obser- 
vations suggest that the mechanisms un- 
derlying growth may be different in infants 
born to dams fed control vs marginal zinc 
diets. 

(AJDC. 1990;144:1007-1010) 


he consequences of severe zinc defi- 
ciency on growth, development, and 
immunity have been well documented in 
studies with experimental and domestic 
animals"; severe zine deficiency in hu- 
mans, primarily due to dietary deficien- 
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cy or the genetic disorder acroderma- 
titis enteropathica, has also been 
described.*® The importance of ade- 
quate zinc nutriture in infancy and child- 
hood was recognized by Hambidge and 
coworkers.”* These investigators de- 
scribed a marginal zinc deficiency syn- 
drome in a group of children by correlat- 
ing low hair zine levels with poor 
growth, poor appetite, and impaired 
taste acuity. Later studies demon- 
strated improved growth in male in- 
fants who were fed formula supple- 
mented with zinc compared with infants 
who were fed nonsupplemented formu- 
las.*° 

Based on these and subsequent stud- 
ies,” marginal zine deficiency is now 
thought to be more prevalent than se- 
vere zine deficiency in human popula- 
tions. The consequences of marginal 
zine deficiency during growth and de- 
velopment, however, have not been 
well documented. While some investi- 
gators have reported slow growth rates 
among infants fed formulas low in zine 
compared with breast-fed infants or in- 
fants fed zinc-supplemented formulas,” 
other studies have not documented neg- 
ative effects of low-zine formulas on in- 
fant growth rate." One explanation for 
this difference in the literature is that it 
is possible that some individuals ex- 
posed to a diet marginal in zine may 
adapt to this situation, depending on the 
timing, length, and severity of the 
deficiency. 

A nonhuman primate model has re- 
cently been developed at the California 
Primate Research Center, Davis, to 
study the effects of marginal zine defi- 
ciency on pregnancy and infant out- 
come.” Evaluations of infant rhesus 
monkeys born to zine-deprived mothers 
and maintained on marginal zine diets 
parallel the limited data on childhood 
syndromes of marginal zinc deficiency. 
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The prominent aspects of this syndrome 
include growth retardation, immune 
dysfunction, delayed bone growth, and 
altered taste acuity. In this study, we 
have used this model to determine if 
maternal zine status, through its effect 
on the fetus and suckling infant, influ- 
ences zinc absorption in the young 
infant. 


MATERIALS AND METHODS 
Animals 


Healthy female rhesus monkeys (Macaca 
mulatta) from the California Primate Re- 
search Center were bred within their natural 
breeding cycle. Prior to the first breeding 
attempt, animals were fed a semipurified 
diet” (Dyets Inc, Bethlehem, Pa) that con- 
tained either 4 ug of zinc per gram of diet 
(marginal zine group) or 100 ug of zine per 
gram of diet (control group). In both groups, 
the diet was fed to the females throughout 
pregnancy and lactation and was also fed to 
their respective offspring following weaning. 
The control group was pair fed to the group 
receiving the marginal zinc diet. The dams 
were fed twice a day, once in the morning and 
once in the afternoon. Animals were kept in 
stainless steel cages under close veterinary 
supervision.” 


Compliance With Animal Codes 


All procedures conformed to the guide- 
lines of the Animal Welfare Act and the 
“Guide for the Care and Use of Laboratory 
Animals” of the National Research Council 
(Washington, DC).” The California Primate 
Research Center is fully accredited by Amer- 
ican Association for the Accreditation of Lab- 
oratory and Animal Care. Individual proto- 
cols were approved by the campus 
veterinarian under the auspices of the Ani- 
mal Care and Resources Committee of the 
University of California, Davis. 


Zinc Absorption Measurements 


Absorption studies were conducted to 3.5- 
month-old infant rhesus monkeys. At this 
age, the principal diet of the infant is moth- 
ers milk. The infants were removed from 
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their mothers and fasted for 3 hours prior to 
the absorption test. After the fast, a blood 
sample was drawn for plasma trace element 
analysis; each infant was then fed 2 mL of 
zinc infant formula (Enfamil, Mead John- 
son, Evansville, IN) (2 „Ci of “Zn per feed- 
ing) by nasogastric tube. Infants were re- 
turned to dams 1 hour after intubation. The 
radiolabel was allowed 2 hours for equilibra- 
tion prior to intubation. This diet was chosen 
based on its zinc content (4.5 mg/L) that is 
similar to that of monkey milk, and also be- 
cause we have shown that added “Zn equili- 
brates with the native zinc in various frac- 
tions of the diet.” 

Animals were restricted in small cages and 
placed in a whole body counter at the Labora- 
tory for Energy-Related Health Research, 
University of California. The counter con- 
sists of two 4x8 in sodium iodide crystals 
(Harshaw Filtrol, Solon, Ohio) interfaced 
with a multichannel analyzer (ND-66, Nucle- 
ar Data Co, Schaumburg, Ill). Prior to each 
intubation, monkeys were counted for back- 
ground or residue. Animals were counted for 
5 minutes immediately after intubation, then 
at 10 and 17 days after dosing to determine 
isotope retention. A retention function used 
for extrapolation to day 0 was obtained by 
giving monkeys 1 Ci of “ZnCl, as in 1 mL of 
saline intravenously and by counting every 
day for 2 weeks. Standards of geometry that 
are considered similar to infant monkeys 
were counted immediately prior to counting 
the animal subjects on each occasion. The 
project was approved by the Radiation Safe- 
ty Committee at the University of California, 
Davis. 


Samples and Data 


Plasma zinc was determined by flame 
atomic absorption spectrophotometry (IL 


Fig 1.—Retention of ©Zn in 3-month-old rhe- 
sus infants 10 days following intubation of 
labeled meal. 
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551, Instrumentation Laboratories, Wil- 
mington, Mass).“ Mitogen responsiveness 
and serum immunoglobulin levels were de- 
termined as described previously.” 

Data were analyzed using an unpaired t 
test. A difference between groups was con- 
sidered significant at (P<.05). 

RESULTS 


At the time of the absorption test, 
plasma zinc concentrations were simi- 
lar in the infants born to mothers 
fed control and marginal zinc diets, 
(0.85+0.07 vs 0.89+0.09 mg/L, 
mean+SBE, respectively). Plasma IgM 
concentrations were lower in marginal 
infants than in control infants, 42.3 + 7.7 
vs 68.1+10.1 mg/dL (P<.07), while 
IgA and IgG concentrations were simi- 
lar. Response to the mitogens conca- 
navalin A and phytohemagglutinin was 
also lower in marginal infants than in 
control infants (concanavalin A, 
21.4+4.9 vs 28.7+2.0 [stimulation in- 
dex P<.1]; phytohemagglutinin, 
16.8+2.6 vs 23.5+2.5 [stimulation in- 
dex, P<.07]), while response to poke- 
weed mitogen was similar in the two 
groups. In both groups of infants, “Zn 
retention from the labeled meal was 
high, ranging from 33% to 71% of the 
dose fed group (Fig 1). There was no 
significant difference in “Zn retention 
between the two groups; mean “Zn re- 
tention at 10 days after intubation was 
53% in the marginal infants and 51% in 
the control infants. Similar to the day 10 
results, mean “Zn retention at 17 days 


after intubation was 53% in marginal 
infants and 47% in control infants. 

When data from control and marginal 
infants were pooled, an inverse correla- 
tion (r= —.52; P<.07) was noted be- 
tween plasma zine and “Zn retention 
(Fig 2). 

Infant growth rate from birth to day 
100 was found to be strongly correlated 
(r=.85; P<.01) with “Zn retention in 
the marginal group (Fig 3, top). In con- 
trast, control infants demonstrated a 
strong negative correlation (r= — 0.91; 
P<.01) between growth rate and “zine 
retention (Fig 3, bottom). 


COMMENT 


Consistent with our previous observa- 
tions,” infants of mothers fed a marginal 
zinc diet were judged to be largely “nor- 
mal” as compared with the control group. 
Although plasma zine concentrations 
have been observed to be lower at birth in 
infants under these dietary conditions 
than in controls,” this difference is not 
evident at 3 months of age. However, 
despite the lack of clinical signs of zinc 
deficiency, infants from dams fed margin- 
al zine diets have been characterized as 
showing evidence of growth retardation 
up to 2 years of age.”” Also consistent 
with previous findings,”” the immuno 
competence of these infants was impaired 
as assessed by reduced response to mito- 
gens.” These observations suggest that 
the zine status of the infants was subopti- 
mal, despite the finding of normal plasma 


Fig 2.—Relationship between “Zn retention and plasma zinc concentrations in 3-month-old 
rhesus infants. Open circles indicate controls; and closed circles, marginal zinc factor; 
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Fig 3.—Relationship of body weight gain and “zinc retention in 3-month-old rhesus infants for 
marginal zinc infants (top) (r= .854) and control infants (bottom) (r= — .915). 


zinc levels. 

One interpretation of the above infor- 
mation is that the observed growth re- 
tardation and immune system alter- 
ations are not due to a deficit of zinc in 
the infant per se, but are due to other 
indirect effects, such as alterations in 
milk composition and/or prenatally de- 
veloped biochemical lesions that persist 
in the postnatal period. However, it 
should be noted that to date we have not 
observed any marked effect of low zine 
diets on milk composition; in particular, 
milk zine concentration was 1.5 mg/L in 
both the control and the marginal zine 
group.” An alternative explanation is 
that the plasma zinc pool is either main- 
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tained at the expense of other metabolic 
processes in the infant, or is a regulator 
of infant growth rate. With regard to 
the possibilities mentioned above, we 
have shown that milk composition is not 
markedly affected by marginal mater- 
nal zine deficiency”; thus, it is unlikely 
that a primary energy deficiency is oc- 
curring in these infants. While the idea 
that lesions affecting postnatal develop- 
ment may have occurred in the fetuses 
during prenatal development is attrac- 
tive, if this possibility is correct, they 
must be transient lesions since the 
growth retardation and immune defects 
are not observed at all ages. 

In contrast to our expectations, the 
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retention of °Zn was similar for margin- 
al and control infants at 3.5 months of 
age, indicating that the intestinal up- 
take of zinc is not enhanced in marginal 
infants. However, the observation of an 
inverse relationship between plasma 
zine and “Zn retention (Fig 2) suggests 
that such mechanisms can be important 
in both control and marginal infants. 
This finding, coupled with the observa- 
tion of similar plasma zine concentra- 
tions in the two groups of infants, could 
be interpreted as being indicating that 
marginal infants have a “normal” zine 
status at this age. This could be a conse- 
quence of either the fact that a maternal 
diet of 4 ug of zine per gram meets the 
zinc requirements of plasma zinc pools 
in rhesus infants at this age, or that 
compensatory mechanisms have come 
into play that increase zinc retention to 
the extent that plasma zinc levels are 
maintained. Since immune function of 
the infants was influenced by maternal 
diet, the latter explanation seems more 
likely; that zine retention can be af- 
fected by dietary zinc intake is support- 
ed by the findings of Ziegler et al,” who 
found that infants who were fed a for- 
mula with only 1 mg of zinc per liter 
absorbed more zinc and had a lower en- 
dogenous secretion of zine than infants 
fed a formula with 6 mg of zinc per liter. 
These observations could explain why 
low plasma zinc levels were not found in 
infants who were fed a formula with 1 
mg of zinc per liter for a prolonged peri- 
od of time.” Similarly, in a previous 
study we found that zinc retention in 10- 
day-old rhesus monkeys born to moth- 
ers who were fed a diet marginal in zine 
was higher than in infants born to moth- 
ers who were fed a control diet.” 

The observation of a positive relation- 
ship between growth and “Zn retention 
in marginal infants strongly supports 
the idea that zinc is limiting the growth 
potential of this group. This would be 
consistent with the earlier findings in 
healthy infants and children by Golden 
and Golden®*” in malnourished children 
under recovery. Thus, in a situation of 
limited zine supply, compensatory 
mechanisms in zine absorption may im- 
prove zinc uptake, but zinc would still be 
a growth-limiting factor. In marked 
contrast to the marginal infants, the ob- 
servation of an inverse relationship be- 
tween growth rate and “Zn retention in 
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control infants suggests that the turn- 
over of zine is affected by the growth 
rate of the infant; therefore, a slow- 
growing infant would retain more zinc. 
Such a mechanism could aid in the con- 
servation of zine for growth. 

Based on our findings in this study, 
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we suggest that the metabolic fate of 
zine in control infants is different than 
that occurring in infants born to moth- 
ers who were fed the marginal zinc diet. 
This may involve either alterations in 
the turnover of zinc in specific pools or, 
alternatively, that the influence of zine 
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Reading a Thermometer by Use of Temperature Zones 


Leonard Banco, MD, Arlene Perry 


e Previous studies have suggested that 
poor, urban parents are often unable to 
identify the presence of fever by use of a 
mercury glass thermometer. We investi- 
gated whether 145 mothers whose chil- 
dren received care in an urban hospital 
ambulatory care center could accurately 
read a thermometer. If they could not, their 
ability to identify zones of temperature, 
either by use of colors or numbers, was 
assessed. Although 57.9% of parents 
owned a mercury glass thermometer, only 
9.7% could accurately read three ther- 
mometers presented to them. When those 
parents who were unable to accurately 
read were asked to identify the zones of 
temperature within which the mercury fell, 
87.0% could successfully identify number 
zones; 78.6% could correctly identify col- 
or zones. Teaching the zone-reading tech- 
niques required only 15 to 30 seconds. We 
conclude that for parents unable to read a 
thermometer by conventional means, the 
use of color zones or number zones is a 
technique that is easily taught and reliably 
carried out. 

(AJDC. 1990;144:1011-1012) 


revious studies have demonstrated 

that some parents, especially those 
who are medically unsophisticated, find 
it difficult to determine a child’s tem- 
perature by use of a mercury glass ther- 
mometer."” Other methods of screening 
for the presence of fever in children, 
such as palpation, use of forehead 
strips, or a temperature-sensitive paci- 
fier, have all been found to be less accu- 
rate than a determination made by ther- 
mometer.*™ In a previous study, we 
found that more than 90% of the pa- 
tients receiving care at our hospital- 
based continuity practice were unable 
to accurately read a thermometer." It is 
time-consuming to teach large numbers 
of parents how to read a thermometer 
with reproducible accuracy. Since the 
clinical question usually being asked is 
whether a child has a clinically signifi- 
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cant fever, we considered whether al- 
ternative methods of fever screening 
might be employed. This study was de- 
signed to assess whether two simplified 
methods of thermometer reading—by 
color or number zone—might be more 
easily taught to and reliably carried out 
by mothers who were previously unable 
to read a thermometer. 


SUBJECTS AND METHODS 


The study group included 145 English- 
speaking mothers whose children appeared 
for short-term care at the Hartford (Conn) 
Hospital Pediatric Ambulatory Care Center 
between June 13 and July 12, 1988. Verbal 
informed consent was obtained from each 
participant as required by the Hartford Hos- 
pital Institutional Review Committee. 

Part 1 of the study consisted of an inter- 
view to assess demographic and educational 
data. Among the questions asked were 
whether the mother owned a thermometer 
and whether she could read a thermometer. 

In part 2, three thermometers preset to 
99.6° (37.6°C), 100.6°F (38.1°C), and 103.6°F 
(39.8°C) were randomly presented to the 
mother for reading. If the mother could not 
locate the mercury column, its location was 
pointed out but no further help was given. 
Ability to accurately read all three thermom- 
eters to within +0.2°F (+0.17°C) of the cor- 
rect temperature was considered successful 
task completion and the study was termi- 
nated at that point. 

For those parents unable to read all three 
thermometers, part 3 of the study was ad- 
ministered. Mothers were asked to read 
thermometers modified by us by the addition 
of colored zones (where blue indicated 96°F 
to <100°F [85.5°C to <87.7°C]; yellow, 100°F 
to 102°F [87.7°C to 38.8°C]; and red, more 
than 102°F to 106°F [38.8°C to 41.1°C]) or to 
read a conventional thermometer by use of 
the same numeric zones without color and to 
identify within which color zone or number 
zone the mercury fell. Explanation of the 
procedure required 15 to 30 seconds. Ther- 
mometers used for both methods were set to 
99.6°F (37.6°C), 100.6°F (88.1°C), and 
103.6°F (39.8°C), the same settings as in part 
2 of the study. The order of presentation of 
the color zone method vs the number zone 
method was alternated from mother to moth- 
er, and the order of presentation of preset 
thermometers was randomized. In total, 
each mother was asked to read six thermom- 
eters: three by color zone and three by num- 
ber zone. 


Thermometer Reading—Banco & Perry 


RESULTS 


Our study group self-defined its eth- 
nicity. The majority were Hispanic 
(68.3%), with the remainder divided be- 
tween black (16.5%) and white (15.2%). 
The parental level of education was cen- 
tered primarily in high school (61.4%) 
(mean level, 11th grade), with 21.4% at 
or below ninth grade, and 17.2% above 
12th grade. As defined by payment 
method, the population was predomi- 
nantly poor, with the majority of pa- 
tients (62.1%) receiving Medicaid pay- 
ment for health care. Third party/health 
maintenance organization payment con- 
stituted 21.4%, with the remainder self- 
pay. 

When asked whether they owned a 
temperature-taking device, we found 
that just over half the parents owned a 
mercury glass thermometer, and ap- 
proximately one quarter did not own 
any device (Table 1). Ninety-nine moth- 
ers (68.3%) said that they could read 
a thermometer; however, when pre- 
sented with three preset thermom- 
eters, only 14 (14.1%) of those 99 moth- 
ers could read them accurately. These 
14 mothers constituted only 9.7% of the 
entire study group of 145. 

When assessed by education level, 
even some college experience did not 
guarantee high ability to read a ther- 
mometer correctly (Table 2). College- 
educated parents were significantly 
more successful, however, than the oth- 
ers (P<.005, x” with Yates’ correction), 
It is of note that only one parent with 
less than a 10th grade education could 
read a thermometer successfully. As- 
sessment of ability to read a thermom- 
eter by payment method (Table 3) re- 
vealed that although when Medicaid 
recipients were compared with either 
self-pay or HMO/third party groups, or 
the aggregate of HMO/third party plus 
self-pay groups, a trend appears, there 
was no statistically significant differ- 
ence between the groups. 

When mothers who could not accu- 
rately read preset thermometers were 
asked to read these thermometers by 
numeric zones, 114 (87.0%) of 131 identi- 
fied the appropriate zone correctly. 
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84 (57.9) 
27 (18.6) 
28 (19.3) 
7 (4.8) 
40 (27.6) 


*Total is greater than 100% since some parents 
owned more than one kind of device. 


Digital 
Fever strip 
Pacifier 
None 


Table 2.—Ability to Read a Standard 

Thermometer by Educational Level 
No. (%) 
Giving a 


Correct 
Reading 


No. (%) 
Giving a 
Correct 
Reading 


4 (19.0) 
4 (12.9) 
6 (6.7)t 
0 (0.0) 
0 (0.0) 


*HMO indicates health maintenance organiza- 
tion. 
tNot significant. 


Self-pay 
HMO*/third party 
Welfare/Medicaid 
Other 

No answer 





When asked to read them by color zone, 
103 (78.6%) of 181 mothers identified 
the correct zone (Table 4). There was no 
significant difference between these 
two methods. When analyzed by the 
level of education and/or method of pay- 
ment, there was no significant differ- 
ence between groups or methods (Table 
4). Even parents with less than a 10th 
grade education could accurately identi- 
fy the correct zone most of the time. 


COMMENT 


Our findings confirm low rates of ac- 
curacy in reading mercury glass ther- 
mometers among a group of predomi- 
nantly poor Hispanic parents bringing 
their children to an urban health care 
site. These results are consistent with 
previous smaller studies of a poor, 
largely black population in Michigan 
and a primiparous adolescent popula- 
tion in Minnesota.’ In the former 
study, 46% of mothers stated that they 
could not read a thermometer, but, 
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le 4.—Ablity to Read Thermometer Zones 


No. (%) Giving a Correct Reading 
—————————————— ) 
Total Number Zone Color Zone 


By educational level, grade 
=9 


10-12 
>12 
Total 

By method of payment 
Self-pay 
HMO*/third party 
Welfare/Medicaid 
Other/no answer 
Total 


*HMO indicates health maintenance organization. 


their ability was not tested. In the latter 
report, 60% of mothers said they could 
not take a temperature, and only 8% 
were observed to perform the proce- 
dure accurately. 

It would appear that some combina- 
tion of education, socioeconomic status, 
and medical folk culture influences the 
ability to accurately perform this task. 
In the present study, education was 
more highly correlated with inability to 
read than was financial class. Most par- 
ents who know how to assess fever by 
use of a thermometer probably learned 
these skills from relatives or friends. It 
is doubtful that they were taught to 
them by health care professionals. 

When serving a patient population 
with low thermometer-reading skills, 
the goal should be to employ alternative 
temperature assessment methods asso- 
ciated with high sensitivity and high 
positive predictive value. High sensitiv- 
ity would ensure identification of chil- 
dren at highest risk. High positive pre- 
dictive value would minimize the 
number of afebrile children incorrectly 
identified as febrile. Previous studies 
have demonstrated that tactile tem- 
perature determination may be useful 
in identifying children who are afebrile 
but that the positive predictive value is 
only approximately 50%.** 

Tactile temperature determination is 
a good first step, but if more accuracy is 
desired, fever determination by ther- 
mometer would be the next step. On the 
basis of our study, rather than employ- 
ing the standard method of thermom- 
eter reading, we would now recom- 
mend reading by use of temperature 
zones—either by number or color. This 


24 (80.0) 
72 (86.7) 
18 (100.0) 
114 (87.0) 


22 (73.3) 
64 (77.1) 
17 (94.4) 
103 (78.6) 


12 (70.6) 
25 (92.6) 
76 (90.5) 

1 (33.3) 

114 (87.0) 


14 (82.0) 
19 (70.4) 
69 (82.1) 

1 (33.3) 
103 (78.6) 





method reliably answers the main clini- 
cal question—whether the child has a 
low fever, high fever, or no fever. Its 
use will eliminate the need to teach par- 
ents how to read decimal points and to 
perform interpolation, which, although 
mathematically meticulous, really do 
not contribute to the parent’s or physi- 
cian’s ability to make clinical decisions. 

We conclude that reading a thermom- 
eter by zones is a method easily taught 
to and performed by most parents who 
are unable to read a thermometer by 
conventional means. Because perfor- 
mance of this task is independent of edu- 
cational or economic factors, its use 
should be considered in parent popula- 
tions ordinarily unable to read a 
thermometer. 


After this study was undertaken, it 
came to our attention that a thermom- 
eter with four color zones had become 
commercially available. It can be or- 
dered for $4.95 plus $1 for shipping from 
S.M.B. Celsius Co Inc, PO Box 204, 
Plainview, NY 11803. 


References 


1. Fischer H, Moore K, Roman R. Can mothers 
of infants read a thermometer? Clin Pediatr. 
1985;24:120. 

2. Siebaneler M. Taking a baby’s temperature: is 
it common knowledge? MCN. 1985;10:71. 

3. Banco L, Veltri D. The ability of mothers to 
subjectively assess the presence of fever in their 
children. AJDC. 1984;138:976-978. 

4. Ernst TN, Philip M. Temperature assess- 
ment by parental palpation. AJDC. 1985;139:546. 

5. Scholefield JH, Gerber MA, Dwyer P. Liquid 
forehead temperature strips: a clinical approach. 
AJDC. 1982;136:198-201. 

6. Banco L, Jayashekaramurthy S, Graffam J. 
The inability of a temperature sensitive pacifier to 
identify fevers in ill infants. AJ DC. 1988;142:171-172. 

7. Banco L, Jayashekaramurthy S. The ability of 
mothers to read a thermometer. Clin Pediatr. In 
press. 


Thermometer Reading—Banco & Perry 


Block Alle 


Sympto 
Before The Become 


- Monumental 


x 






N 
HAAA = 
>` — 


aed Nonsedating 


il 
(cromolyn Sodium /FISONS) 
The Allergy Blocker 


diagnosis: one spray in each nostril 3-4 times daily. If needed, this dose may 
: be#meréased to one spray in each nostril 6 times daily: 


The Allergy Blocker-is a trademark of Fisons Corporation. - 


aero t 


ian 


(clomolyn sodium nasal solution, USP} 





e NASALCROM is called The Allergy 
Blocker because it actually blocks" 
allergy symptoms before they 
begin and blocks further attacks 
once symptoms exist. 


Brief Summary 

DESCRIPTION: Each milliliter of NASALCROM® Nasal Solution (cromolyn sodium nasal 
solution, USP) contains 40 mg cromolyn sodium in purified water with 0.01% benzalko- 
nium chloride to preserve and 0.01% EDTA (edetate disodium) to stabilize the solution. 
INDICATIONS: NASALCROM is indicated for the prevention and treatment of the symp- 
toms of allergic rhinitis. 

CONTRAINDICATIONS: NASALCROM is contraindicated in those patients who have 
shown hypersensitivity to any of the ingredients, 

PRECAUTIONS: General: Some patients may experience transient nasal stinging and/ 
or sneezing immediately following instillation of NASALCROM. Except in rare occur- 
rences, these experiences have not caused discontinuation of therapy. 

In view of the biliary and renal routes of excretion for cromolyn sodium, consideration 
should be given to decreasing the dosage or discontinuing the administration of the drug 
in patients with impaired renal or hepatic function. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Long term studies in 
mice (12 months intraperitoneal treatment followed by 6 months observation), hamsters 
(12 months intraperitoneal treatment followed by 12 months observation), and rats (18 
months subcutaneous treatment) showed no neoplastic effect of cromolyn sodium. 

No evidence of chromosomal damage or cytotoxicity was obtained in various mutagene- 
sis studies. 

No evidence of impaired fertility was shown in laboratory animal reproduction studies. 
Pregnancy: Pregnancy Category B. Reproduction studies with cromolyn sodium admin- 
istered parenterally to pregnant mice, rats, and rabbits in doses up to 338 times the 
human clinical doses produced no evidence of fetal malformations, Adverse fetal effects 
(increased resorptions and decreased fetal weight) were noted only at the very high 
parenteral doses that produced maternal toxicity. There are, however, no adequate and 
well-controlled studies in pregnant women. Because animal reproduction studies are not 
always predictive of human response, this drug should be used during pregnancy only if 
Clearly needed. 

Drug Interaction During Pregnancy: Cromolyn sodium and isoproterenol were stud- 
ied following subcutaneous injections in pregnant mice. Cromolyn sodium alone in doses 
of 60 to 540 mg/kg (38 to 338 times the human dose) did not cause significant increases 
in resorptions or major malformations. Isoproterenol alone at a dose of 2.7 mg/kg (90 
times the human dose) increased both resorptions and malformations. The addition of 
cromolyn sodium (338 times the human dose) to isoproterenol (90 times the human dose) 
appears to have increased the incidence of both resorptions and malformations. 
Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when NASALCROM 
is administered to a nursing woman. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not 
been established. 

ADVERSE REACTIONS: The most frequent adverse reactions occurring in the 430 patients 
included in the clinical trials with NASALCROM were sneezing (1 in 10 patients), nasal 
Stinging (1 in 20), nasal burning (1 in 25), and nasal irritation (1 in 40). Headaches and bad 
taste were reported in about 1 in 50 patients. Epistaxis, postnasal drip, and rash were 
reported in less than one percent of the patients. One patient in the clinical trials developed 
anaphylaxis. 

Adverse reactions which have occurred in the use of other cromolyn sodium formulations 
for inhalation include angioedema, joint pain and swelling, urticaria, cough, and wheezing. 
Other reactions reported rarely are serum sickness, periarteritic vasculitis, polymyositis, 
pericarditis, photodermatitis, exfoliative dermatitis, peripheral neuritis, and nephrosis. 
CAUTION: Federal law prohibits dispensing without prescription. 
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It's called talking. If your older patients don’t 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine’s name, how and when to take it, 
precautions, and possible side effects. En- 
courage them to write down the information and 
ask you questions about things they don’t 
understand. 

You'll also want to take a complete medica- 
tions history including both prescription and 
non-prescription medicines. The history can 
alert you to the potential for drug interactions 
and help you simplify their regimen. 

Re-introduce the oldest advance in 
medicines. Make talking a crucial part of your 
practice. Because good, clear communication 
about medicines isn’t a thing of the past. It’s the 
way to a healthier future. 


Before they take it, 
talk about it. 


M £ National Council on 

A K Patient Information and Education. 
666 Eleventh St. N.W. Suite 810 
Washington, D.C. 20001 
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Sports Medicine 





William B. Strong, MD, Augusta, Ga 
Carl L. Stanitski, MD, Pittsburgh, Pa 
Ronald E. Smith, PhD, Seattle, Wash 
Jack H. Wilmore, PhD, Austin, Tex 


Purpose. — This section provides current information related to the medical needs of young athletes, 
as pertinent to counseling young athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 


Editorial Comment. — Little information is available in the pediatric literature concerning the areas 
of weight training, power lifting, and bodybuilding. With the emphasis currently being placed on 
strength training for virtually all sports, it is important for the pediatrician to recognize the benefits and 
problems related to this activity. Injuries related to strength training are reported in this article that 
reviews, retrospectively, a sample of junior high school and high school football players. This should 
provide a stimulus for additional well-designed prospective studies to define the issue more thoroughly. 
A greater awareness of the problems usually results in reasonable solutions. — W.B.S. 


Weight-Training Injuries in Adolescents 


William L. Risser, MD; Jan M. H. Risser, MS, RD; Digby Preston 


e We studied the incidence of injury 
caused by weight training in junior and 
senior high school football players. Three 
hundred fifty-four subjects completed a 
retrospective injury questionnaire; histor- 
ies were confirmed for high school ath- 
letes. Cumulative incidence and inci- 
dence rates were determined for injuries 
causing more than 7 days of missed par- 
ticipation. The cumulative incidences of 
injuries were as follows: all athletes, 7.6% 
(27/354); junior high school athletes, 7.1% 
(7/98); high school freshman/junior varsi- 
ty athletes, 9.4% (15/159); and high school 
varsity athletes, 5.2% (5/97). The total inci- 
dence rate was 0.082 injuries per person- 
year, with 0.11 injuries per person-year in 
junior high school athletes, 0.091 injuries 
per person-year in high school freshman/ 
junior varsity players, and 0.051 injuries 
per person-year in high school varsity 
players. Differences in the incidence mea- 
sures among groups were not statistically 
significant. The most common injury type 
was a strain (74.1%), and the most com- 
mon site was the back (59.3%). Certain 
exercises apparently caused more back 
injuries in older athletes. 

(AJDC. 1990;144:1015-1017) 
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revention of injury is a major goal of 

the primary care physician. This re- 
quires knowledge of the incidence and 
causes of injury in a given activity. 
These data are not available for muscu- 
loskeletal injuries caused by weight 
training, which is now widely used as a 
conditioning method by secondary 
school athletes. Available injury data 
concern only selected populations as fol- 
lows: adolescents referred to orthope- 
dists’* and members of a team that lifts 
weights competitively in the sport of 
power lifting.’ In addition to better in- 
formation concerning injury rates, a 
better understanding is needed of the 
specific risk factors for injury. 

The purpose of this historical cohort 
study was to establish the incidence of 
significant injuries (disability, =8 days) 
caused by weight training when this ac- 
tivity was part of the conditioning pro- 
gram for secondary school athletes who 
played football. Information on training 
programs was obtained, with the hope 
that risk factors for injury could be 
identified. 

SUBJECTS AND METHODS 

The subjects were interscholastic football 
players from four high schools competing in 
the division containing the largest Texas 
public schools (5A) and junior high school 
athletes from the same school district. The 
junior high school athletes were encouraged 


to train with weights but did not have school- 
based programs; they therefore varied con- 
siderably in their training activities, al- 
though almost all used free weights in four 
major lifts: the bench press, the overhead 
press, the squat lift, and the incline press 
(Table 1). The high school athletes at each 
school were required to participate in a care- 
fully organized weight-training program su- 
pervised by the coaching staff. Each school’s 
weight-training program was based on three 
major lifts: the bench press, the power clean, 
and the squat lift (three schools) and the 
bench press, the clean and jerk, and the dead 
lift (one school). These exercises were per- 
formed with three to four sets of 6 to 12 
repetitions. Two schools also emphasized the 
overhead press, and three emphasized the 
incline press. Two or three assisting exer- 
cises with dumbbells and leg machines were 
also used at each school. The athletes trained 
most aggressively during the winter and 
spring after the end of the football season, 
but also continued their program through the 
summer and fall. 

During preparticipation physical examina- 
tions in August 1986, each athlete completed a 
written questionnaire about his training pro- 
gram and about the type, location, and sever- 
ity of musculoskeletal injuries caused by 
weight training during his year(s) on the team 
that he had played for most recently: junior 
high, high school freshman/junior varsity 
(treated as one team in this study), or high 
school varsity. The questionnaire was re- 
viewed with each athlete for accuracy and com- 
pleteness. Current injuries and disability from 
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old injuries caused by weight training were 
evaluated by the high school athletic trainers 
and physicians during the physical examina- 
tion. The athletic trainers verified the injury 
histories for the high school football players; 
they were required to see the trainer when 
injured, except during the summer. 

Inadequate coaching, weight training at 
home without adult supervision, and use of 
free weights without spotters have been pro- 
posed as factors that increase injury risk, as 
has lack of experience.’* We therefore ac- 
quired information on these factors, with the 
hope of identifying the causes of at least some 
injuries. In characterizing the athletes’ train- 
ing programs (Table 1), the following defini- 
tions were used. The athletes were “taught by 
a coach” if that individual instructed them on 
the proper technique for each of their exercises 
at the beginning of their weight-training pro- 
gram. Otherwise, they were taught by a 
friend, a parent, or trial and error. They 
“trained at school” if their conditioning pro- 
gram took place in the school weight room both 
during the school year and the summer; if not, 
they trained at home or at a public gymnasium. 
They were “supervised” if a coach was present 
during the school year and if one or two spot- 
ters were always present when they per- 
formed a major lift (Table 1) with the use of 
free weights. 

Table 1 also reports the percentage of ath- 
letes performing the major lifts. These exer- 
cises can cause significant injuries’* and, 
therefore, were also of interest in our efforts 
to identify reasons for injury. As mentioned 
above, in the high schools, several of the 
major lifts were considered to be the most 
important part of the program, and the ju- 
nior high school athletes also used one or 
more of these exercises. 

The National Athlete Injury/IlIness Re- 
porting System classification’ was used to 
categorize the injuries. Significant injuries 
were those that caused at least 8 days of 
missed participation. They were further 
classified as moderate (8 to 21 days of disabil- 
ity), major (>21 days), or severe (permanent 
disability). 

Two measures of injury incidence were 
determined. The cumulative incidence, 
which is a measure of individual risk for inju- 
ry, was calculated by dividing the number of 
injuries by the total number of athletes at 
risk; it is reported as the percentage of ath- 
letes injured. Since injury histories of the 
junior high school athletes could not be con- 
firmed, the cumulative injury incidence for 
this group may have been approximate. The 
second incidence measure, the incidence 
rate, was calculated by dividing the total 
number of injuries by the athletes’ total per- 
son-years of lifting experience; it was report- 
ed as injuries per person-year. Possible inac- 
curacies in the number of injuries in the 
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Junior High 
School Athletes 
(n=98) 
Mean + SD 
Age, y 
Lifting, mo 
Min/session 


13.3+0.8 

7.62+7.92 
45.0 +22.0 
Sessions/wk 3.33 + 1.54 


% of athletes 
Taught by coach 24.5 


Trained at school 14.3 
Supervised 35.7 


% of athletes performing the major lifts 
Dead lift 15.3 


Squat lift 42.9 
Bench press 95.2 
Incline press 30.6 
Overhead press 54.1 


Clean and jerk 3.1 


Power clean 4.2 
Snatch 3.1 


junior high school subjects may have affected 
this measure for this group. 

Ninety-five percent confidence intervals 
for the cumulative incidence were obtained 
by using the exact binomial method for the 
subgroups or the normal approximation for 
the total incidence.” The x’ test” was used to 
determine if the cumulative incidence of inju- 
ry differed significantly among the three 
groups (P=.05). Ninety-five percent confi- 
dence intervals for the injury rates were de- 
termined by using the normal distribution 
approximation." To compare injury rates, 
the ratios between pairs of rates were calcu- 
lated as a measure of relative risk.’ Ninety- 
five percent confidence intervals on these 
ratios were obtained by using the test-based 
method.” If the confidence interval included 
1 (no difference in risk), the differences be- 
tween rates were not significant (P = .05). 

This research was approved by the Com- 
mittee for the Protection of Human Subjects 
of the University of Texas Medical School, 
Houston. Informed consent was obtained 
from the subjects and one of their parents if 
the subjects were younger than 18. 


RESULTS 


Information on the athletes’ training 
programs is given in Table 1. Race was 
as follows: white, 84.4%; black, 5.1%; 
and Hispanic, 10.5%. The subjects in- 
cluded 61% of the high school varsity 
players, 53% of the high school fresh- 
man/junior varsity players, and 54% of 
the junior high school players in the 
school district. 


High School 
Varsity 
Athletes 
(n=97) 


High School 
Freshman/Junior 
Varsity Athletes 

(n=159) 


15.6+0.5 
12.4+3.3 
55.8 + 38.8 
2.95 + 1.91 


17.2+0.4 
12.8+3.1 
53.6 + 10.5 
3.44+0.51 


61.6 73.2 
69.2 93.8 
87.6 96.8 


24.5 25.8 
72.3 73.2 
98.7 97.9 
71.9 87.6 
49.1 58.8 
28.3 35.1 
73.4 73.8 

5.0 5.2 





The athletic trainers confirmed the 
accuracy of the self-reports of duration 
and type of injury for all but one of the 
high school athletes; this individual was 
injured during the summer. The train- 
ers knew of no significant injuries in the 
athletes who reported none. 

Person-years of weight-training ex- 
perience were as follows: junior high 
school subjects, 63.6; high school fresh- 
man/junior varsity students, 165; and 
high school varsity students, 98.0. The 
injury rates with 95% confidence inter- 
vals are given in Table 2. Injury rates 
did not differ significantly among 
groups. 

The confidence intervals for all sub- 
groups for both incidence measures 
were wide, indicating low precision (Ta- 
ble 2). This resulted from the relatively 
small number of injuries and of persons 
and person-years in these subgroups. 
The total incidence measures were 
more precise (Table 2). 

Injury types included 20 strains, 3 
sprains, 2 fractures, 1 tendinitis, and 1 
nerve injury. The injured areas were as 
follows: lower part of the back, 18; up- 
per part of the back, 3; shoulder, 3; 
hand, 2; knee, 2; neck, 1; upper extrem- 
ity, 1; wrist, 1; and ankle, 1. The sprains 
and strains were grade 2 (incomplete 
tear of a ligament or muscle-tendon 
unit) or less. The 2 fractures were of a 
distal radial and ulnar epiphysis and of 
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Table 2.—Injury Incidence Measures With Confidence Intervals 


Junior High Freshman/Junior 
School Athletes Varsity Athletes 


(n=98) 
Cumulative incidence 
(95% confidence interval), % 
Injury incidence rate 
(95% confidence interval)* 


y 
(3.6, 14.2) 


0.11 
(0.028, 0.19) 
*Units are injuries per person-year. 


two proximal phalanges, both in junior 
high school athletes; only 14.3% (1/7) of 
injuries in this group involved the back, 
compared with 60.0% in high school ath- 
letes. Twenty-four (88.9%) of 27 inju- 
ries were moderate in severity; 3 
(11.1%) of 27 injuries were major (frac- 
tures [n= 2] and strain in the lower part 
of the back [n=1]); and none were se- 
vere. A physician was consulted for 
40.7% (11/27) of the injuries. 


COMMENT 


The cumulative incidence of injury 
from weight training was 7.6%. Foot- 
ball, the sport for which these athletes 
were preparing, has a much higher cu- 
mulative incidence of significant injury: 
25.1% during the 1986 season.” The 
most common site of a weight-training 
injury was the lower part of the back 
(48.2%), and the most common injury 
type was a sprain (74.1%). These were 
also the most common site and type of 
injury in a study of adolescent competi- 
tors in power lifting,’ a sport in which 
the goal is to lift maximal amounts of 
weight in the dead lift, the squat lift, 
and the bench press. Although the Na- 
tional Athlete Injury/Illness Reporting 
System classification’ of severity of in- 
jury was not used, this latter group of 
athletes apparently had a greater num- 
ber of significant injuries. Seventy-one 
subjects with a mean duration of lifting 
experience of 17.1 months had 98 inju- 
ries that resulted in 1126 days of missed 
participation. 

Possible inaccuracies in the injury in- 
cidence for the three groups were dis- 
cussed above. As another possible 
source of bias, we studied only a sub- 
group of the football players in the dis- 
trict. How this incomplete sample af- 
fected our results is unknown. An 
additional possible source of error re- 
sulted from using the number of days of 
missed participation as the definition of 
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High School High School 
Varsity All 
Athletes Athletes 


(n=97) (N=354) 


9.4 5.2 7.6 
(5.9, 15) (2.3, 12) (4.8, 10) 


0.091 0.051 0.082 
(0.045, 0.14) (0.0063, 0.096) (0.051, 0.11) 


(n=159) 


injury. This is affected by the athletes’ 
desire to play and tolerance for pain, by 
the judgment of the athletic trainers 
and team physicians, which may vary 
from case to case, and by the position 
played (a lineman may play with an in- 
jured finger, while a quarterback may 
not). 

The information on the training pro- 
grams gave an interesting descriptive 
picture. Teaching and supervision in- 
creased with the level of participation, 
while the injury rate decreased. The 
training of high school athletes made 
aggressive use of the major lifts. We 
could make few conclusive statements 
about risk factors for injury. The junior 
high school athletes, with the highest 
injury rate and the only fractures, were 
apparently less well taught and super- 
vised but also had lifted for fewer 
months and used fewer of the major lifts 
than the high school athletes (Table 1). 
The subject with the fracture of the ra- 
dius and ulna sustained this during an 
overhead press; this exercise has been 
previously recognized as a cause of this 
injury and may not be appropriate for 
adolescent athletes.” This may be par- 
ticularly true at the time of the adoles- 
cent’s peak velocity of height growth, 
when fractures of the distal forearm ap- 
parently have their greatest incidence.” 
All of the athletes who injured their 
backs were performing one or more of 
the following lifts: the power clean, the 
clean and jerk, the squat lift, or the dead 
lift. Greater use of these exercises was a 
plausible explanation for the greater 
proportion of back injuries in the high 
school (60.0% of injuries) compared 
with the junior high school athletes 
(14.8%). Although no data are available 
to confirm this hypothesis, it is possible 
that the use of weight machines rather 
than free weights may decrease the inci- 
dence of back injuries. However, 
weight-training coaches generally 


agree that the major lifts using free 
weights allow the development of coor- 
dinated strength and power in multiple 
muscle groups more effectively than do 
weight machines. If athletes use proper 
technique under good supervision, they 
can probably decrease injuries caused 
by the major lifts; proper coaching is not 
readily available in the secondary school 
setting.® 

This retrospective study gave prelim- 
inary data on the incidence and causes of 
musculoskeletal injuries in secondary 
school football players who train with 
weights. Prospective research is need- 
ed to provide more accurate injury risks 
and more specific data concerning the 
causes of injury. Injury incidence de- 
pends on the quality, content, and inten- 
sity of the training program.’** Thus, 
evaluations of football players in other 
schools, and athletes playing other 
sports, will give a more complete pic- 
ture of the risks of this activity. 
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Serum Sodium Concentration and Intraventricular 
Hemorrhage in Premature Infants 


Brian A. Lupton, MB; Elke H. Roland, MD; Michael F. Whitfield, MD; 


Alan Hill, MD, PhD 


© Recent data suggest that early loss of 
brain tissue water content, ie, decreased 
extravascular cerebral tissue pressure, 
may play a role in the pathogenesis of 
germinal matrix/intraventricular hemor- 
rhage in the premature newborn. This 
study examines the relationship between 
the concentration of serum sodium and 
germinal matrix/intraventricular hemor- 
rhage in 299 premature infants with birth 
weights of less than 1500 g during the first 
4 days of life. Intraventricular hemorrhage 
developed in 34 (32%) of the 106 infants 
with maximum serum sodium levels of 145 
mmol/L or less and in 54 (28%) of 193 
infants whose highest serum sodium 
levels were greater than 145 mmol/L 
(x’=0.37). These data suggest that con- 
centrations of serum sodium greater than 
145 mmol/L are not associated with an 
increased risk of germinal matrix/intra- 
ventricular hemorrhage in the premature 
newborn. Consequently, more liberal ad- 
ministration of fluids to maintain extra- 
vascular cerebral tissue pressure is un- 
likely to reduce the incidence of germinal 
matrix hemorrhage/intraventricular hem- 
orrhage. 

(AJDC. 1990;144:1019-1021) 


he pathogenesis of germinal matrix 

hemorrhage/intraventricular hem- 
orrhage (GMH/IVH) in the premature 
newborn is multifactorial.’ In addition 
to intravascular and vascular factors, it 
has been suggested that changes in the 
extravascular pressure of the brain tis- 
sue itself may play a role in the patho- 
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genesis of GMH/IVH.™ Thus, adminis- 
tration of prolactin, a hormone involved 
in the regulation of water in tissue, was 
associated with significant reduction in 
the incidence of GMH/IVH in experi- 
mental animals." These observations 
suggest that the magnitude of the pres- 
sure gradient across the germinal ma- 
trix capillary walls may be an important 
determinant of GMH/IVH. 

Dehydration, related principally to 
high insensible water losses, is a com- 
mon, major complication in the very- 
low-birth-weight infant.” However, to- 
tal body sodium concentrations remain 
relatively constant during the first 4 
days of life if appropriate sodium sup- 
plementation is administered.* Thus, al- 
though the concentration of sodium in 
serum may be influenced by several oth- 
er factors, it may be considered a useful 
index of hydration status. 

The principal objective of this study 
was to determine the importance of hy- 
pernatremia and dehydration as a risk 
factor for GMH/IVH in the premature 
newborn. A two-stage study was de- 
signed. The purpose of the first phase of 
the study was to confirm that the maxi- 
mum concentration of sodium in serum 
during the first 4 days of life may be 
used as a valid indicator of hydration 
status. The purpose of the second phase 
was to determine the relationship be- 
tween the maximum concentration of 
sodium in serum and GMH/IVH. 


PATIENTS AND METHODS 
Patient Population 


In the first phase of this study, the popula- 
tion comprised 28 infants of birth weights of 
1500 g or less who were admitted consecu- 
tively to the Intensive Care Nursery at 
British Columbia’s Children’s Hospital (Can- 
ada). The mean (+SD) birth weight was 
1003 + 231 g. None of these infants had con- 
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genital anomalies and none received indo- 
methacin or diuretics. One infant with oligu- 
ria and acute renal failure was excluded. 

In the second phase of the study, the popu- 
lation comprised 299 infants of birth weights 
of 1500 g or less admitted consecutively to 
the hospital during an 18-month period from 
January 1986 to July 1987. The mean (+SD) 
birth weight was 1065+ 256 g. Infants who 
died on the first day of life were excluded 
because significant dehydration would not be 
expected to occur so soon after birth. All 
infants enrolled in both phases of the study 
were maintained in a neutral thermal envi- 
ronment in a humidified incubator (Air- 
shields C100, Narco Scientific, Hatboro, Pa) 
and received conventional treatment in 
terms of ventilation and phototherapy. Fluid 
intake containing 25 mmol/L of sodium chlo- 
ride was increased gradually from 70 to 
170 mL/kg per day over the first 5 days of life. 
Brief infusions of small quantities of bicar- 
bonate were used rarely. Only two infants 
received indomethacin sodium trihydrate in 
the first 4 days of life. 


Diagnosis of GMH/IVH 


The GMH/IVH was diagnosed by cranial 
ultrasonography performed on days 4 and 14 
of life with a mechanical sector scanner (Dia- 
sonics ADA 400, Diasonics Inc, Milpitas, 
Calif) equipped with a 7.5-MHz transducer. 
The ultrasound scans were performed and 
interpreted by a neurosonographer who was 
unaware of the concentration of sodium in 
serum. 


Concentration of Sodium in Serum 


The concentration of sodium in serum was 
measured daily during the first 4 days of life 
by puncture of the prewarmed heel. For each 
infant, the highest level of sodium in serum 
measured during this period was used for 
statistical analysis. Hypernatremia was di- 
agnosed when the highest concentration of 
sodium in serum was greater than 145 
mmol/L (upper limit of normal for our labora- 
tory). In the initial phase of the study, weight 
loss, expressed as a percentage of birth 
weight, was correlated with the maximum 
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concentration of sodium in serum for each 
infant during the first 4 days of life using the 
Pearson Correlation Coefficient. In the sec- 
ond phase of the study, the maximum concen- 
tration of sodium in serum was correlated 
with the incidence of GMH/IVH in the 
population. 


Statistical Analysis 


The relationship between GMH/IVH and 
maximum concentration of sodium in serum 
was analyzed statistically with the x’ test, 
the Fisher Exact Test, the Student t test, 
and the Pearson Correlation Coefficient. 


RESULTS 


The initial phase of the study con- 
firmed a statistically significant, direct 
relationship between maximum concen- 
tration of sodium in serum during the 
first 4 days of life and severity of postna- 
tal weight loss, expressed as a percent- 
age of the birth weight (slope, 1.9 
mmol/L of sodium per percent weight 
loss; r= .53, P<.01). 

In the second phase of the study, 
GMH/IVH was documented in 88 (29%) 
of the 299 infants. The distribution of 
maximum concentration of sodium in se- 
rum for the entire study population, in- 
cluding infants who sustained 
GMH/IVH, is displayed in the Figure. 
A serum sodium concentration greater 
than 145 mmol/L was observed in 193 
infants (64.5%). The incidence of 
GMH/IVH in this group was compared 
with that in the remainder of the study 
population. Thus, GMH/IVH developed 
in 54 (28%) of the 193 infants with serum 
sodium levels greater than 145 mmol/L 
compared with 34 (32%) of the 106 in- 
fants whose serum sodium concentra- 
tions remained in the normal range. 
Thus, the incidence of GMH/IVH was 
not significantly different between the 
two groups (x’= 0.87, P=.54). 

The incidence of GMH/IVH was de- 
termined in the infants with maximum 
serum sodium concentrations of 152 
mmol/L or greater to evaluate the sig- 
nificance of more severe hypernatremia 
and dehydration. Germinal matrix he- 
morrhage/intraventricular hemorrhage 
developed in 11 (27%) of 41 infants in 
whom the serum sodium concentration 
was 152 mmol/L or greater compared 
with 77 (30%) of 258 in the remainder of 
the population (x°=0.04, P>.8). Thus, 
there was no apparent significant rela- 
tionship between serum sodium concen- 
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Distribution of the maximum concentration of sodium in serum during the first 4 days of life in 
infants with birth weights of less than 1500 g. IVH indicates intraventricular hemorrhage. 


Table 1.—Correlation Between Birth Weight, Germinal Matrix Hemorrhage/ 
Intraventricular Hemorrhage (GMV/IVH), and Serum Sodium Levels Greater T 
145 mmol/L* i 


Total 
No. of 
Infants 


Birth 
Weight, g 


500-749 
750-999 
1000-1249 
1250-1499 

Total 








Infants With 
GMH/IVH, 
No. (%) 


15 (47) 
42 (50) 
17 (20) 
14 (14) 
88 (29) 


Infants With Na 
>145 mmol/L, 
No. (%) 


26 (82) 
59 (70) 
56 (65) 
52 (53) 
193 (61) 


*Na indicates maximum concentration of sodium in serum. 


Table 2.— Correlation of Maximum Concentration of Sodium in Serum With Germinal z a 
Matrix Hemorrhage/Intraventricular Hemorrhage (GMH/IVH)* 7) 


No. (%) of Infants With 
GMH/IVH 


| 


Birth Total No. 


of Infants 


Na >145 
mmol/L 


13/26 (50) 
25/59 (42) 
9/56 (16) 
7/53 (13) 


Weight, g 
500-749 
750-999 

1000-1499 

1250-1499 


Na =145 
mmol/L 


2/6 (33) 
17/25 (68) 
8/30 (26) 
7/44 (15) 





*Na indicates highest concentration of sodium in serum; NS, not significant. 


tF indicates Fisher's Exact Test (two-tailed). 


trations of 152 mmol/L or greater and 
GMH/IVH. 

Because birth weight is related to the 
severity of insensible water loss, this 
factor was correlated with the incidence 
of GMH/IVH (Table 1) and serum sodi- 
um levels greater than 145 mmol/L (Ta- 
ble 2). The incidence of GMH/IVH and 
serum sodium levels greater than 145 


mmol/L was significantly greater in in- 
fants with birth weights of less than 
1000 g. However, analysis of the data 
for various categories of birth weight 
(Table 1) revealed a lower incidence of 
GMH/IVH in infants of birth weights of 
750 to 999 g and maximum serum sodi- 
um levels greater than 145 mmol/L, a 
trend that is opposite to that which was 
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anticipated. The power of the study was 
sufficient to permit greater than 90% 
probability of detecting a 6% change in 
the incidence of GMH/TVH (a<0.05). 


COMMENT 


Alteration in extravascular cerebral 
tissue pressure, especially in the region 
of the subependymal germinal matrix, 
has been proposed as a potential factor 
in the pathogenesis of GMH/IVH in the 
premature newborn. In this study, we 
were unable to confirm a significant cor- 
relation between serum sodium concen- 
trations greater than 145 mmol/L dur- 
ing the first 4 days of life and the 
occurrence of GMH/IVH in a large pop- 
ulation of premature infants. Because 
total body water is related in large part 
to total body sodium levels, a relation- 
ship exists between the maximum con- 
centration of sodium in serum and post- 
natal weight loss.*™™® Thus, maximum 
concentration of sodium in serum may 
be considered a useful index of hydra- 
tion status in premature infants, as 
demonstrated in the initial phase of this 
study. 

Several previous studies have sug- 
gested that hypernatremia is not asso- 
ciated with an increased risk for 
GMH/IVH."" However, the signifi- 
cance of these data is limited by metho- 
dologic problems in that most of the 
studies recorded hypernatremia after 
rapid administration of large doses of 
sodium bicarbonate."”*"* In such in- 
stances, hemorrhage may relate to oth- 
er factors, eg, the rate of infusion of 
fluids and rapid expansion of circulating 
blood volume. Other problems of these 
earlier studies include small study pop- 
ulation,“ lack of statistical analysis," 
and lack of standardized timing of radio- 
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logic investigation" as well as reliance 


on clinical examination and autopsy 
data alone for the diagnosis of 
GMH/IVH.” The results from this pro- 
spective study support the findings of 
these earlier studies and do not demon- 
strate an increased incidence of 
GMH/IVH in premature infants with 
maximum serum sodium concentrations 
greater than 145 mmol/L. 

A reduced incidence of GMH/IVH has 
been reported previously in newborn 
beagles who were treated with prolac- 
tin, a hormone that causes retention in 
tissue water content that presumably 
maintains extravascular cerebral tissue 
pressure.’ This apparent discrepancy 
in results between animal studies and 
those involving human premature in- 
fants most probably reflects the com- 
plex relationship between the concen- 
tration of sodium in serum, total body 
sodium level, and extravascular tissue 
oncotie and hydrostatic pressure.” In 
some instances, pathologic weight loss 
in premature infants may be caused by 
factors other than dehydration, eg, in- 
creased energy demands or inadequate 
energy supply. Alternatively, overhy- 
dration may influence the risk of 
GMH/IVH by creating rapid changes in 
intravascular volume. 

Although it is difficult to determine 
the precise relationship between the 
concentration of sodium in serum and 
extravascular cerebral tissue pressure, 
this study has implications for fluid 
treatment in very-low-birth-weight in- 
fants. Thus, more liberal administration 
of fluids to reduce the common occur- 
rence of hypernatremia in this popula- 
tion would be unlikely to influence the 
incidence of GMH/IVH in premature 
infants. 


Sodium and Hemorrhage—Lupton et al 


Samuel Sheps, MD, and the Department of Clini- 
cal Epidemiology, University of British Columbia, 
Vancouver, Canada, gave assistance with statisti- 
cal analysis. 


References 


1. Volpe JJ. Neurology of the Newborn. Phila- 
delphia, Pa: WB Saunders Co; 1987. 

2. Williams J, Hirsch NJ, Corbet AJS, Rudolph 
AJ. Postnatal head shrinkage in small infants. Pe- 
diatrics. 1977;59:619-622. 

3. De Courten GM, Rabinowicz T. Intraventric- 
ular hemorrhage in premature infants: reappraisal 
and new hypothesis. Dev Med Child Neurol. 
1981;23:389-403. 

4. Conner ES, Lorenzo AV, Welch K, Dorval B. 
The role of intracranial hypotension in neonatal 
intraventricular hemorrhage. J Neurosurg. 1983; 
58:204-209. 

5. Coulter DM. Prolactin: a hormone regulator 
of the neonatal tissue water reservoir. Pediatr Res. 
1983;17:665-668. 

6. Coulter DM, LaPine TR, Gooch WM III. 
Treatment to prevent postnatal loss of brain water 
reduces the risk of intracranial hemorrhage in the 
beagle puppy. Pediatr Res. 1985;19:1322-1326. 

7. Hammarlund K, Sedin G, Stromberg B. 
Transepidermal water loss in newborn infants, VII: 
relationship to post-natal age in very pre-term and 
full-term appropriate for gestational age infants. 
Acta Paediatr Scand. 1982;71:369-374. 

8. Rees L, Shaw JCL, Brook CGD, Forsling 
ML. Hyponatraemia in the first week of life in 
preterm infants, II: sodium and water balance. 
Arch Dis Child. 1984;59:423-429. 

9. Engelke SC, Shah BL, Vasan U, Raye JR. 
Sodium balance in very low-birth-weight infants. J 
Pediatr. 1978;93:837-841. 

10. Dykes FD, Lazzara A, Ahmann P, Blumen- 
stein B, Schwartz J, Brann AW. Intraventricular 
hemorrhage: a prospective evaluation of etiopatho- 
genesis. Pediatrics. 1980;66:42-49. 

11. Levene MI, Fawer C-L, Lamont RF. Risk 
factors in the development of intraventricular hem- 
orrhage in the preterm neonate. Arch Dis Child. 
1982;57:410-417. 

12. Arieff AI. Central nervous system manifes- 
tations of disordered sodium metabolism. Clin En- 
docrinol Metab. 1984;13:269-294. 

13. Papile L, Burstein J, Burstein R, Koffler H, 
Koops B. Relationship of intravenous sodium bicar- 
bonate infusions and cerebral intraventricular 
hemorrhage. J Pediatr. 1978;93:834-836. 

14. Roberton NRC, Howat P. Hypernatraemia 
as a cause of intracranial haemorrhage. Arch Dis 
Child. 1975;50:938-942. 

15. Shaffer SG, Bradt SK, Hall RT. Postnatal 
changes in total body water and extracellular vol- 
ume in the preterm infant with respiratory distress 
syndrome. J Pediatr. 1986;109:509-515. 


1021 


Hyperbaric Oxygen Use in Neonates 


A Report of Four Patients 


Roger L. Vazquez, MD, Robert C. Spahr, MD 


e We report the use of hyperbaric oxy- 
gen in four neonates with delayed wound 
healing. Three presented with cyanotic 
congenital heart disease and had wounds 
associated with surgical procedures; the 
fourth had a nonhealing wound as a result 
of a complication of an umbilical-artery 
catheter. All were treated in a hyperbaric 
chamber with 100% oxygen at 2 atmos- 
pheres absolute. All wounds healed after 
institution of hyperbaric therapy. There 
was no evidence of serious side effects in 
any patient. These observations suggest, 
but do not prove, the efficacy of hyperbar- 
ic oxygen therapy for neonates with de- 
layed wound healing. 

(AJDC. 1990;144:1022-1024) 


yperbaric oxygen (HBO) therapy 
has been used frequently and suc- 
cessfully in adult patients with delayed 
wound healing.’ Increasing oxygen ten- 
sion in tissues leads to several oxygen- 
induced effects, including stimulation of 
fibroblast replication with production of 
collagen” and enhanced bacterial kill- 
ing.* Despite the therapeutic efficacy of 
HBO in adults and older children, there 
are few reports of the use of HBO in 
“neonates. We report our experience 
with HBO in four neonates with delayed 
_ wound healing. 


PATIENTS AND METHODS 


During the period of January 1986 to Au- 
gust 1988, four neonates with delayed wound 
healing were treated with HBO at Geisinger 
Medical Center, Danville, Pa. Informed con- 
sent was obtained prior to treatment. Three 
of these patients had wounds related to sur- 
gical treatment of congenital heart disease 
and one had an ischemic complication of um- 
bilical-artery catheterization. Clinical details 
of these cases are summarized in the Table. 

All four neonates were treated in a multi- 
place chamber wearing an “oxyhood” con- 
taining 100% oxygen (Fig 1). The chamber 
was pressurized to 2 atmospheres absolute 
(ATA) for 90 minutes per session with a 
5-minute air break. Prior to the initiation of 
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therapy, all infants had bilateral myringoto- 
mies without placement of tympanotomy 
tubes. One patient required a second set of 
myringotomies on the 17th day of treatment. 
All had retinal examinations prior to initia- 
tion of HBO therapy and follow-up examina- 
tions 3 weeks to 3 months after completion of 
treatment. Wound drainage was cultured for 
bacteria. Topical care of the wounds consist- 
ed of irrigation and cleansing with hydrogen 
peroxide or povidone-iodine (Betadine); the 
wounds were dressed with saline wet-to-dry 
dressings. In no infants were positive blood 
cultures obtained throughout the treatment 
period. 


PATIENT REPORTS 


PATIENT 1.—A 3936-g full-term white fe- 
male neonate was diagnosed at 12 hours of 
age with complex cyanotic heart disease. She 
underwent cardiac catheterization at 2 days 
of age and Blalock-Taussig shunting at 3 days 
of age. Both the catheterization site and the 
thoracotomy failed to show initial healing by 
30 days of age despite local care and débride- 
ment on day 24 and day 27. On day 30 of life, 
HBO therapy was initiated with 19 treat- 
ments over the next 22 days; both wounds 
healed satisfactorily. 

PATIENT 2.—This patient was a 
3890-g full-term white male with tetralogy of 
Fallot necessitating Blalock-Taussig shunt 
on day 9 of life. After shunt placement PO, 
was 40 mm Hg. On the sixth postoperative 
day, the left thoracotomy incision dehisced 
and wound cultures were negative. Despite 
local therapy, the incision site showed no 
signs of granulation tissue developing. Hy- 
perbaric oxygen therapy was initiated on day 
28 of life with seven treatments over the next 
7 days. At the completion of HBO therapy, 
granulation tissue was present and healing 
had progressed to the point that a 1-cm re- 
sidual wound was present, which then healed 
secondarily. 

PATIENT 3.—A 3100-g full-term white 
male neonate was born with severe congeni- 
tal heart disease and 2:1 second degree atrio- 
ventricular block necessitating a Blalock- 
Taussig shunt at 5 days of age and permanent 
pacemaker placement on day 9. The thora- 
cotomy site dehisced on day 7 and the pace- 
maker pocket dehisced on day 19 (Fig 2). 
Wound cultures were positive on day 25 for 
coagulase-negative Staphylococcus and the 
patient was treated with vancomycin hydro- 
chloride until day 36. On day 22, HBO thera- 
py was begun with 20 treatments in 16 days 


with development of good granulation tissue. 
Healing progressed to a residual pacemaker 
pocket wound 1.5 cm in diameter that healed 
secondarily. 

PATIENT 4.—A 3600-g full-term white 
male neonate presented with persistent pul- 
monary hypertension. An umbilical-artery 
catheter was placed but was immediately re- 
moved because of discoloration of the gluteal 
region (Fig 3, top left). This progressed over 
a period of three days to a 6.5 x. 3.5-em area 
of full-thickness skin and soft-tissue loss re- 
vealing patchy involvement of the underly- 
ing gluteal muscle (Fig 3, top right). Despite 
resolution of his pulmonary hypertension 
with normalization of arterial oxygen satura- 
tion levels, local therapy, and débridement 
on day 13, the wound was slow to develop 
granulation tissue and grafting was recom- 
mended (Fig 3, middle left). Hyperbaric oxy- 
gen therapy was begun to enhance granula- 
tion in preparation for grafting and was given 
in 11 treatments over 12 days. Unexpected- 
ly, the wound healed without the need for 
surgical intervention. A residual 0.5-cm 
wound healed secondarily (Fig 3, middle 
right and bottom). 

COMMENT 


We report successful experience in 
four neonates treated for delayed 
wound healing with HBO therapy at our 
institution. Except for limited early ex- 
perience as an adjunct for open heart 
surgery," HBO therapy has not been 
used frequently in neonates. 

Currently, in the United States and 
elsewhere, the use of HBO therapy in 
adult patients is a well-accepted adjuvant 
in wound healing. Despite the large num- 
ber of reports discussing its use in this 
population, few describe its use in neo- 
nates. In 1987, Dillon et al’ reported the 
use of HBO therapy in a 3-day-old infant 
to successfully save a skin flap after clo- 
sure of a myelomeningocele. 

The common denominator of problem 
wounds is tissue hypoxia. Niinikoski 
and others*** were able to measure tis- 
sue-oxygen levels and show hypoxia at 
the wound sites. Further studies in 
adults have shown that the baseline ox- 
ygen tension at the site of problem 
wounds is frequently less than 20 mm 
Hg.” Healthy soft-tissue wounds have 
oxygen tensions of 30 to 40 mm Hg. It 
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Clinical Details* 











Wound HBO 
Surgery/ No. of Treatments/ Age at 
Patient/ Age at Surgery, d/ Length of Treatments/ Ophthalmologic 
Birth Weight, g Diagnosis Age at Dehiscence, d Age, d Examination, d 




















CHD: pulmonary atresia, hypoplastic RV, L thoracotomy/3/6, R femoral 19/22/30 
hypoplastic TV, small PDA, ASD cutdown/2/7 


Tetralogy of fallot L thoracotomy/9/15 7/7123 


CHD: 2:1 2° AV block, dextrocardia, L thoracotomy/5/7, 20/16/22 
single ventricle, TGA, ASD, PDA, Pacemaker pocket/9/19 
pulmonary stenosis 


Persistent pulmonary hypertension Full-thickness skin and soft- 11/12/18 
tissue loss 2° UAC 


*HBO indicates hyperbaric oxygen; CHD, congenital heart disease; RV, right ventricle; TV, tricuspid valve; PDA, patent ductus anteriosus; ASD, atrial septal 
defect; AV, atrioventricular; TGA, transposition of the great arteries; and UAC, umbilical-artery catheter. 











od 


Fig 1.— Patient during hyperbaric oxygen 
treatment. 





Fig 3.— Top left, Patient 4. Discoloration after 
placement and removal of umbilical-artery 
catheter. Top right, Area after débridement. 
Middle left, Area at onset of hyperbaric oxy- 
gen therapy. Middle right, Patient 4 after 7 
days of hyperbaric oxygen treatment. Bot- 
tom, Patient 4 on day 14 after onset of hyper- 
baric oxygen treatment. 





Fig 2.— Patient 3. Pacemaker insertion site 
and pacemaker pocket at the beginning of 
hyperbaric oxygen therapy. 
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has been shown that oxygen tensions of 
30 to 40 mm Hg are necessary for fibro- 
blastic synthesis of collagen.’ It is this 
collagen matrix that provides the sup- 
port for capillary budding into avascular 
areas. It has also been shown that a 
baseline oxygen tension of 20 mm Hg 
during air breathing at 1 ATA will in- 
crease to 200 to 300 mm Hg at 1 ATA 
breathing 100% oxygen, but will jump 
` to 1000 with 100% oxygen at 2.3 
ATA.” Three of our neonates had 
baseline arterial Po, values of 30 to 
40 mm Hg. 

Patient 4 had a problem wound that 
was not associated with cyanotic heart 
disease. This infant had full-thickness 
skin and soft-tissue loss as a result of a 
complication of umbilical-artery cathe- 
terization. After being débrided twice, 
it was determined that grafting would 
be necessary. At 18 days of age, there 
was no obvious granulation tissue form- 
ing as determined by daily examination 
by the attending staff of the department 
of plastic surgery. Hyperbaric oxygen 
therapy was indicated to promote gran- 
ulation tissue to enhance graft survival. 
An unexpected occurrence was that 
epithelialization began to progress 
along with granulation and skin grafting 
was ultimately not needed. 

In patients 1, 2, and 4, daily HBO 
therapy was used, while patient 3 re- 
ceived twice-daily treatment initially 
that was later changed to once daily; 
experimental data support this type of 
pulse therapy. The major stimulant of 
angiogenesis is hypoxia.” As mentioned 
earlier, the oxygen tension at the tissue 
level is too low to support fibroblastic 
proliferation. Therefore, the 2 to 4 
hours of HBO therapy serve as a stimu- 
lus for collagen synthesis while the re- 
maining time of hypoxia stimulates an- 
giogenesis into this new supporting 
matrix. Both daily and twice daily ses- 
sions are accepted methods of treat- 
ment; there is no agreement regarding 
the proper treatment interval. 

Antibiotics were not used routinely 
when wounds revealed bacterial growth 
in patients receiving HBO, yet all 
wounds healed well. It is known that 
oxygen is necessary for proper poly- 
morphonuclear leukocyte killing and 
has a direct bactericidal effect on anaer- 
obic organisms.‘ 

There has been much study of the 
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toxic effects of oxygen in adults. The 
signs of central nervous system toxicity 
range from mild symptoms such as 
sweating, facial pallor, bradycardia, 
hiccups, and air hunger to more severe 
problems such as muscle fibrillations 
and convulsions.“ None of our four in- 
fants exhibited any signs of central ner- 
vous system irritability. Ahdab-Bar- 
mada et al” reported autopsy findings of 
pontosubicular necrosis in relation to 
hyperoxemia. Pontosubicular necrosis 
was also related to a gestational age of 
26 to 36 weeks, asphyxia at birth, se- 
vere hypoxia, respiratory distress, and 
apnea. None of these clinical variables 
were present in our patients. There- 
fore, we believe that the risk of pontosu- 
bicular necrosis is most likely absent in 
these neonates. Future animal studies 
may be helpful in resolving this issue. 

Ocular toxicity is another complica- 
tion of using high fractions of inspired 
oxygen in neonates. In adults, a pro- 
gressive myopia has been shown to oc- 
cur in 20% to 40% of patients undergo- 
ing HBO therapy.” This is reversible 
during a period of 6 weeks. In neonates, 
retrolental fibroplasia is the major con- 
cern. In a study of preterm rats, Ricci 
and Calogero” reported a lower rate of 
retrolental fibroplasia in rats undergo- 
ing 80% oxygen treatment coupled with 
HBO than in rats undergoing 80% oxy- 
gen at 1 ATA. All our patients had oph- 
thalmologic examinations prior to ther- 
apy and 3 weeks to 3 months after 
treatment ended. No examination re- 
vealed evidence of retrolental fibropla- 
sia. This is consistent with the extreme 
rarity of retrolental fibroplasia in full- 
term newborns treated with normo- 
baric hyperoxia. ” 

Two additional benefits of the use of 
HBO therapy appeared in patients 3 and 
4. Patient 4 was spared a skin graft 
when his wound healed with HBO alone. 
Patient 3 was treated initially with a 
permanent pacemaker in place with no 
adverse effects. The pacemaker was 
subsequently removed and after heal- 
ing of the wound, a second permanent 
pacemaker was placed. This may not 
have been possible had he still had a 
gaping wound from his previous pace- 
maker and thoracotomy. 

We report the experience of the use of 
HBO therapy in four neonates who had 
delayed wound healing. Wound healing 


was promoted with HBO therapy with- 
out evidence of serious side effects in 
any patient. Although these observa- 
tions are suggestive of efficacy and safe- 
ty in the newborn with delayed wound 
healing, HBO therapy cannot be recom- 
mended at this time. Controlled trials 
will be necessary to prove this efficacy 
and safety. 
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Family therapy 
for colic. 


The excessive crying of colic puts a strain on 
the most loving family—and often on their 
physician as well. And whatever the cause of 
Colic, one fact is clear: 


Gas is often part of the colic problem. 


New Phazyme Drops contains simethicone, 
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is a problem. 
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colicky infants. 
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may be relying on Phazyme Drops for up to 
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Mercy John, MD; P. Raghupathy, MD; T. Jacob John, PhD, FRCP 


© Inaprospective hospital-based study 
of 328 children under 5 years of age with 
acute lower respiratory infections, 114 
(35%) were diagnosed to have acute bron- 
chiolitis. Of them, 87 (76%) were less than 
1 year and 107 (94%) were less than 2 
years of age. Signs of severe lower respi- 
ratory infections, namely tachypnea (res- 
piratory rate greater than 50/min) and sub- 
costal retraction, were present in 95% and 
93%, respectively. Of 88 children of whom 
roentgenographs were taken, 30 (34%) 
had evidence of pneumonia. No clinical 
signs discriminated between those with 
and without pneumonia. By culture or im- 
munofluorescence antigen detection, vi- 
ruses were found in 81 (71%) children with 
bronchiolitis; respiratory syncytial virus 
was the most common agent, found in 65 
(57%). Parainfluenza viruses were the 
next most common, found in 12 (11%). 
Most cases of bronchiolitis occurred in 
outbreaks during the rainy months of Au- 


n North America and Europe, acute 

bronchiolitis is the most common low- 
er respiratory tract infection (LRI) in 
infants.’” Its epidemiologic and etiologic 
features are well described. It occurs as 
outbreaks in winter and spring; respira- 
tory syncytial virus (RSV) is the usual 
cause.” Although known to occur in de- 
veloping countries in the tropics,” its 
epidemiologic and etiologic features 
have not been examined in detail. One 
study described its clinical features and 
seasonality, but not the causes.” Respi- 
ratory syncytial virus infection, preva- 
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gust through November, coinciding with 
respiratory syncytial virus outbreaks. Al- 
though bacterial culture of blood was 
done in 56 children, no respiratory patho- 
gen was isolated. In one child with bron- 
chiolitis and consolidation, postmortem 
lung aspirate yielded Staphylococcus aur- 
eus. Thus, bronchiolitis is primarily a viral 
syndrome in this tropical region, just as it 
is in temperate regions. Eight (7%) chil- 
dren died (all were infants); 5 had roent- 
genographic pneumonia and the remain- 
ing had other abnormalities contributing 
to death; all had been treated with antibiot- 
ics. Since one third of lower respiratory 
infections are bronchiolitis, and among 
infants under 1 year of age bronchiolitis 
comprises 47% of all lower respiratory in- 
fection cases, criteria for antibiotic man- 
agement must take into account the avail- 
ability of roentgenographic investigation. 
(AJDC. 1990;144:1026-1030) 


lent July through October, was found in 
20% to 60% of cases of bronchiolitis in 
other studies.*" We have recently in- 
vestigated acute respiratory infections 
(ARIs) in children attending our hospi- 
tal and have examined the clinical fea- 
tures and causes of acute bronchiolitis to 
understand how it might fit in the sche- 
ma of the ARI control program of the 
World Health Organization (WHO).™ 


PATIENTS AND METHODS 


This investigation was conducted in chil- 
dren less than 6 years old, in one of the two 
pediatric units in our hospital, from Febru- 
ary 1985 through December 1987. The crite- 
ria for diagnosis of ARI included nasal dis- 
charge; cough; or noisy, labored, or rapid 
breathing, with or without fever. All chil- 
dren hospitalized with ARI of less than 7 
days’ duration, and the first 1 to 3 children 
with ARI of less than 5 days in the alternate- 
day outpatient clinics, were recruited with 
parental consent. The children were exam- 
ined by one of two study physicians (T.C. and 
E.A.F.S.) who recorded the history and clin- 


ical data on standardized forms. Chest roent- 
genographs and blood culture were recom- 
mended for all children with clinical evidence 
of LRI (see below) but were taken at the 
discretion of the attending physicians who 
were also responsible for treatment, includ- 
ing antibiotics or oxygen. The study physi- 
cians recorded the treatment given and the 
outcome of illness in each child on the forms. 

Children with crepitations, bronchial 
breath sounds, wheeze, or radiologic abnor- 
malities in the lungs, as recorded by the 
study physicians, were diagnosed to have 
LRI. Among them, those with expiratory 
wheeze (either audible or auscultated) and 
with or without clinical (hyperresonance on 
percussion) or radiological evidence of air 
trapping in the lungs were diagnosed to have 
acute bronchiolitis.” Children with history 
of wheezing were excluded from this 
analysis. 

Nasopharyngeal secretion (NPS) was col- 
lected from every child using a sterile, dis- 
posable suction catheter with a mucus trap 
(Delee, Mallinckrodt, NY) connected to a 
hand suction pump (Nalgene, Nalge Co, 
Rochester, NY). The mucus was washed into 
the trap with 3 mL of transport medium 
(Hank's balanced salt solution with 0.5% gel- 
atin and antibiotics). In addition, two throat 
swabs were collected into a sterile screw-cap 
tube containing 3 mL of transport medium. 
Within 30 minutes of collection these speci- 
mens were brought to the laboratory on ice. 
The throat swab extract and the diluted NPS 
were centrifuged at 1500 rpm for 10 minutes 
at 4°C. The cell platelet from NPS was 
washed in phosphate-buffered saline and 
smears prepared on glass slides. The smears 
were examined by the indirect fluorescent 
antibody (IFA) staining technique, ° using an 
epifluorescent microscope and commercial 
reagents (Wellcome Diagnostics, Dartford, 
England) for RSV, influenza A and B, para- 
influenza 1 and 3, adenovirus, and measles 
virus. 

Samples with two or more cells with fluo- 
rescence of 2+ or more (on a scale of 1+ to 
4+) were considered positive for virus 
antigen. 

The supernatant fluids from throat swab 
extract and NPS were inoculated into prima- 
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Table 1.—Age Distribution of 
Children With Lower Respiratory 
Infections (LRIs) and With 
Bronchiolitis 


No. of 
Age, Children 
mo With LRI 


No. (%) of 
Children With 
Bronchiolitis 





*One was 40 months old and the other 42 months 
old. 


ry bonnet monkey kidney and HEp-2-cell cul- 
ture tubes. They were observed daily for 
cytopathic effect (CPE) for 7 to 10 days. He- 
madsorption test, using guinea pig red blood 
cells, was done on primary bonnet monkey 
kidney cells on the day that CPE was ob- 
served, or in the absence of CPE on day 5 and 
if negative, again on day 10. All cultures 
were passed a second time. Those not show- 
ing CPE or hemadsorption in both passages 
were considered as negative. In positive cul- 
tures, viral isolates were provisionally iden- 
tified on the basis of CPE pattern or hemad- 
sorption and confirmed by the IFA test on 
the cells as described earlier.” Additional 
reagents for parainfluenza type 2 and adeno- 
virus (National Bacteriological Institute, 
Stockholm, Sweden) and for herpes simplex 
virus (Syva Co, Palo Alto, Calif) were used 
for virus identification. 

For bacterial culture, blood was inoculated 
at the bedside into biphasic MacConkey me- 
dium, biphasic infusion broth, and brain- 
heart infusion broth. The inoculated media 
were transported to the laboratory at room 
temperature and processed using previously 
described techniques.” In one child with 
roentgenographic evidence of consolidation, 
a postmortem lung puncture aspirate was 
cultured for bacteria. 

The student’ t test and the x’ test were 
used for statistical analysis. 


RESULTS 


Among the 809 children with ARI in 
the study, 328 had LRI. Acute bron- 
chiolitis was diagnosed in 114 (35%) of 
them; 90 children were hospitalized, 
and 24 were treated as outpatients. 

The age distribution of children with 
LRI and the number of children with 
bronchiolitis among each age group is 
shown in Table 1. The age distribution 
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Fig 1.—The age distribution of children with 
bronchiolitis. 


of cases with bronchiolitis is shown in 
Fig 1. All patients were less than 4 
years old; 76% were infants and 17% 
were 1 year old. The mean (SD) age for 
the 90 hospitalized children was 6.2 (6.4) 
months and for the 24 outpatients, 14.5 
(11.3) months. This difference was sta- 
tistically significant (t= 4.73, P<.001). 
The common clinical signs and symp- 
toms in the 114 children with acute 
bronchiolitis are shown in Table 2. A 
history of rapid breathing, observed ta- 
chypnea, and subcostal retraction was 
present in over 90% of cases. Of the 8 
children with respiratory rate of 50/min 
or less, 7 had subcostal retraction. Thus 
113 of the 114 children with acute bron- 
chiolitis had either subcostal retraction 
or respiratory rate over 50/min, or both. 
Chest roentgenographs were ob- 
tained in 88 children; evidence of hyper- 
inflation was present in 69 (78%). 
Streaky opacities radiating from the hi- 
lum (interstitial infiltrate) was seen in 
23 (26%), patchy opacities (alveolar in- 
filtrate) in 23 (26%), consolidation in 7 
(8%), and atelectasis in 4 (5%). Of the 36 
children in whom hyperinflation was di- 
agnosed clinically and in whom a chest 


roentgenograph was available, 31 (86%) 


had roentgenographic hyperinflation; 
among the 69 children with roentgeno- 
graphic hyperinflation, only 31 (45%) 
had a hyperresonant percussion note. 
The clinical symptoms and signs in 
children with and without roentgeno- 
graphic consolidation or alveolar infil- 
trate are shown in Table 3. Their 
frequencies were not significantly dif- 
ferent in the two groups. Of the 7 chil- 
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Table 2.—Symptoms and Signs in 
Children With Bronchiolitis 


No. (%) With 
Symptom/Sign 





Symptom/Sign 
Symptoms 





























Rapid breathing 105 (92.1) 
Chest retraction 103 (90.4) 
Refusal to feed 75 (65.8) 
Fever 81 (71.1) 
Vomiting with cough 39 (34.2) 
Signs 

Respiratory rate 

>50/min 106 (93.0) 
Retraction 

Subcostal 106 (93.0) 

Intercostal 98 (86.0) 

Suprasternal 21 (18.4) 
Crepitations 89 (78.1) 
Temperature 

>37°C 72 (63.2) 

>38°C 24 (21.1) 

>38.5°C 10 (8.8) 
Hyperresonance on 

percussion 46 (40.4) 
Flaring of alae nasi 38 (33.3) 
Wheeze (audible 

without 

stethoscope)* 29 (25.4) 
Grunting 21 (18.4) 






Cyanosis 6 (6.3) 


*Wheeze, audible on auscultation, was present 
in all cases. 





dren with consolidation, 6 were infants 
and of the 23 with alveolar infiltrate, 
19 were infants. 

Viruses were detected by culture or 
IFA test on NPS in 81 (71%) children 
with bronchiolitis as shown in Table 4. 
The most frequent was RSV, detected 
in 65 (57%) children. In 4 children, para- 
influenza type 1, an adenovirus, an en- 
terovirus, or an unidentified virus was 
present in addition to RSV. In one child, 
parainfluenza type 3 was isolated while 
parainfluenza type 1 was detected by 
IFA. Among the 23 children with alveo- 
lar infiltrate on roentgenography, RSV 
was detected in 9, parainfluenza type 3 
in 2, parainfluenza type 1 and adenovi- 
rus in 1 each, and parainfluenza types 1 
and 3 in 1. Of the 7 children with consoli- 
dation, RSV was detected in 4 children 
and parainfluenza virus type 3 in 1 child. 
In all 4 children with roentgenographic 
atelectasis, RSV was detected. 

The monthly distribution of bronchio- 
litis, the numbers positive for RSV, the 
mean maximum daily temperature, and 
the monthly rainfall are shown in Fig 2. 
Of the total of 114 cases, 83 (73%) oc- 
curred between August and November, 
coinciding with prevalence of RSV; all 
except 3 cases due to RSV occurred dur- 
ing these months. Bronchiolitis due to 
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e 3.—Clinical Symptoms and Signs in Children with Bronchiolitis With and 
Without Roentgenographic Consoidation (AC) o Alveolar fire (Al) (n=88)* 


Present (n =30) 


Symptoms 
Rapid breathing 
Chest retraction 
Fever 
Refusal to feed 

Sign 
Respiratory rate >50/min 
Subcostal retraction 
Crepitations 
Temperature >38.5°C 
Flaring of alae nasi 
Grunting 
Cyanosis 


No. (%) of Children With RC or Al 


Absent (n=58) 


55 (95) 
54 (93) 
43 (74) 
45 (78) 


55 (95) 
54 (93) 
48 (83) 
12 (21) 
17 (29) 
9 (16) 
4 (7) 





*The x? test was applied to the differences in the proportions of children in the two groups with each 
symptom/sign and none was statistically significant (P>.05). 


Table 4.— Viruses Detected in Children With Bronchiolitis (n= 114)* 


No. of Children Testing Positive for Virus by 


Culture 
RSV 


Parainfluenza 3 
Parainfluenza 2 


Parainfluenza 1 
Influenza A 
Adenovirus 
Enteroviruses 
Unidentified virus 


Culture or 


IFA of NPS IFA of NPS 





*Viruses were detected by cultures of throat swab or nasopharyngeal secretions (NPS), and indirect 
fluorescent antibody (IFA) staining of NPS. In 5 children more than one virus was detected. They included 
4 children with respiratory syncytial virus (RSV) and parainfluenza type 1, adenovirus, enterovirus, or an 
unidentified agent. One child had parainfluenza virus types 1 and 3. 


other viruses occurred sporadically 
throughout the year. The frequency of 
RSV infection and of bronchiolitis rose 
with the onset of the rainy season fol- 
lowing the very hot and dry months of 
May through July each year. The num- 
ber of cases declined from December 
through February, which are the cool- 
est months in this region. 

Blood cultures were obtained in 56 
children with bronchiolitis, 37 of whom 
had received prior treatment from a 
physician, including 13 who were known 
to have received antibiotics. In one child 
with RSV detected by culture and by 
IFA of NPS, Salmonella typhi was iso- 
lated; this child was treated with chlor- 
amphenicol palmitate. The blood cul- 
ture of 16 children yielded skin flora 
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(aerobic spore-formers, micrococci or 
Staphylococcus epidermidis). Two chil- 
dren had mixed gram negative bacilli in 
one or two culture bottles that were 
considered to be contaminants; they re- 
covered from ARI without receiving 
any antibiotic. Blood cultures yielded no 
bacteria in the remaining 37 children. 

Febrile children were treated with 
antipyretics. Small frequent liquid oral 
feeds were offered to all; 45 (40%) chil- 
dren required intravenous fluids since 
they had difficulty in feeding. Oxygen 
was administered to 57 (50%) children 
and antibiotics to 60 (53%), including 39 
(34%) who received both. One child who 
had a ventriculoseptal defect in addition 
to bronchiolitis was given ventilatory 
support. 


The mean (SD) duration of hospital- 
ization for the 90 hospitalized children 
with bronchiolitis was 4.3 (3.1) days; it 
was 4.5 (2.5) for those with RSV infec- 
tion, 3.2 (2.0) days for those with other 
virus infection, and 4.6 (4.6) days for 
those with no virus detected (P>.05). 
For those treated with antibiotics, the 
duration was 5.0 (3.6) days and for the 
rest, it was 3.3 (1.9) days (¢=2.65, 
P=.01). Eight infants, 7 of whom were 
below 6 months of age and 4 of whom had 
RSV infection, died. All of them had 
been treated with antibiotics. Three 
children had additional complications 
that could have contributed to death. 
One was aged 1 month, had a very low 
birth weight and weighed only 1.9 kg 
when he developed bronchiolitis. An- 
other, aged 2 months, had diarrhea with 
severe dehydration in addition to bron- 
chiolitis. A third, aged 4 months, had a 
ventriculoseptal defect in addition to 
bronchiolitis. Of the remaining 5, 3 had 
roentgenographic consolidation and 2 
had alveolar infiltrate; in 1 child aged 12 
months with consolidation and in whom 
RSV was detected, Staphylococcus 
aureus was isolated from the postmor- 
tem lung aspirate. 


COMMENT 


Bronchiolitis, diagnosed using stan- 
dard clinical criteria,*” is common 
among infants with LRI attending our 
hospital, accounting for 49% of infants 
under age 6 months and 41% of infants 
aged 6 to 11 months. Most reports on 
severe LRI in developing countries 
have dealt with pneumonia.” That 
bronchiolitis accounts for a large pro- 
portion of severe LRI even in the trop- 
ics has not been widely appreciated. 
Clinical signs such as tachypnea and 
chest retraction, which can be used by 
health workers to identify children with 
moderate and severe ARI, were pres- 
ent in most children with bronchiolitis. 
These signs are also present in children 
with pneumonia”; therefore, differen- 
tiation between pneumonia and bron- 
chiolitis would be difficult in the field. 
However, the syndrome of bronchiolitis 
can easily be recognized by physicians if 
they are taught its distinctive clinical 
presentation and predictable seasonal- 
ity. 

On roentgenography, alveolar infil- 
trate was seen in 23 and consolidation in 
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Fig 2.— The distribution of children with bronchiolitis by month, the number positive for respira- 
tory syncytial virus (RSV), the monthly rainfall, and the monthly mean of maximum daily 


temperatures. 


7 children with bronchiolitis. There- 
fore these children could also be diag- 
nosed as having pneumonia, illustrating 
the overlap between LRI syndromes. 
Among the 5 children with bronchiolitis 
who died and who did not have pre- 
existing disease, 3 had consolidation 
and 2 had alveolar infiltrate, signifying 
that these roentgenographic signs indi- 
cate the presence of severe disease. 
However, clinical signs and symptoms 
did not distinguish children who had 
roentgenographic consolidation or alve- 
olar infiltrate from those who did not. 
Demonstration of respiratory viruses 
in the upper respiratory tract is gener- 
ally accepted as evidence of their being 
the causative agents of lower respira- 
tory disease.” Accordingly, viral caus- 
ative agents were found in 70% of chil- 
dren with bronchiolitis. The etiologic 
agents of bronchiolitis in this study 
were similar to those described in west- 
ern countries.™* Respiratory syncytial 
virus was the most common, followed by 
parainfluenza viruses. Although en- 
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teroviruses were detected in two chil- 
dren, one also had RSV detected by 
IFA, suggesting that bronchiolitis was 
due to RSV. Enteroviruses may be iso- 
lated from the throats of healthy chil- 
dren and it is unlikely that they cause 
bronchiolitis. More than one virus was 
detected in four other children; in each 
child both the viruses detected are 
known to cause bronchiolitis. 

The occurrence of bronchiolitis and 
RSV infection showed a definite season- 
ality, coinciding with the rainy season. 
The association of bronchiolitis and of 
RSV infection with rainfall has been de- 
scribed from other tropical coun- 
tries.” A similar seasonal pattern 
has been described for the spread of 
varicella virus in this region.” The in- 
crease in relative humidity and the fall 
in ambient temperatures during this 
season may be conducive to the survival 
of virus in the environment. On the oth- 
er hand, human behavior rather than 
environmental conditions have been 
suggested to be responsible for these 
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outbreaks.” The rainy season in tropical 
Asia, like the winter in the temperate 
climates, keeps people indoors and the 
resulting crowding may facilitate the 
spread of RSV infection. The associa- 
tion of crowding during festivals and 
outbreaks of RSV infection has also 
been reported from Calcutta, India.” It 
is likely that both climatic factors and 
human behavior are responsible for the 
seasonal outbreaks. 

Evidence for bacterial infection was 
found in only two children, in both of 
whom RSV was also detected. One of 
them in whom S typhi was isolated in 
blood culture probably had two illness- 
es, RSV bronchiolitis and typhoid fe- 
ver. The other had dual infection with 
RSV and S aureus. Since blood culture 
has a low sensitivity in detecting bacte- 
rial LRI and it was not done in all the 
children, the frequency of bacterial in- 
fection in children with bronchiolitis 
could not be accurately estimated, but it 
appears to be low. Thus, bronchiolitis, 
even in tropical countries, is primarily 
due to viral infection. We believe that 
bacterial infection may occur secondari- 
ly in some children who will have roent- 
genographic evidence of pneumonia. 
Ideally, the use of antibiotics should be 
limited to these children. 

We suspect that all pneumonias in 
children with bronchiolitis may not be 
bacterial. Our study has not resolved 
this issue, except showing that RSV or 
parainfluenza virus infection was found 
in 19 of the 30 children with bronchiolitis 
and pneumonia. Antibiotic resistance is 
emerging as an alarming problem in 
many parts of the world, including de- 
veloping countries.”” Therefore, it is 
prudent to exercise caution in its wide- 
spread use, especially when rational ap- 
proaches may be available to curtail its 
use without detriment. 

The WHO ARI case management al- 
gorithm for village health workers sug- 
gests referral to hospital of children 
with cough, rapid breathing, and sub- 
costal retractions. Over 90% of our sub- 
jects with bronchiolitis had rapid respi- 
ration and subcostal retractions and 
would have been referred. This is ap- 
propriate, given the difficulty in dis- 
tinguishing children with bronchiolitis 
and roentgenographic pneumonia from 
those with bronchiolitis alone (Table 3). 

In settings with roentgenographic fa- 
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cilities, if pneumonia can be excluded, 
presumptive antibiotic therapy is not 
necessary in bronchiolitis. In settings 
without radiology, the WHO suggests 
antibiotics for all children with bron- 
chiolitis and a respiratory rate over 
50/min, because a proportion will have 
pneumonia.” Thus, in our study, 93% 
would have qualified for antibiotic 
treatment (Table 2). We offer an alter- 
native approach and suggest the use of 
antibiotics only in infants under 1 year 
of age with bronchiolitis (76% in our 
study; Fig 1). This approach is based on 
our data that show that all deaths were 
in infants less than 1 year old, and 9% of 
infants with bronchiolitis did not 
survive. 

These conclusions are from our hospi- 
tal study. Obviously, community-based 
investigations of the epidemiologic and 
etiologic features and outcome of bron- 
chiolitis are urgently needed. 


This study was supported by grant 3-p-82-0078 
from the International Development Research 
Centre, Ottawa, Canada. 

We thank the regional center of the India Meteo- 
rological Department, Madras, for providing the 
meteorological data. 
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Gowning on a Postpartum Ward Fails to Decrease Colonization 
in the Newborn Infant 


Howard J. Birenbaum, MD; Linda Glorioso, RN; Charlotte Rosenberger, RN; Cathi Arshad, RN; Kathy Edwards, RN 


e We conducted a randomized study to 
evaluate the effect of gowning by visitors 
and hospital personnel on a postpartum 
ward on nose and umbilical colonization 
and disease in healthy newborn infants. 
Cultures were obtained in infants as- 
signed to the gowning and nongowning 
groups within 6 hours of birth from the 
anterior part of the nares and the base of 
the umbilicus and at the time of discharge 
from the nursery. There were 102 infants 
in the gowning group and 100 infants in 
the nongowning group. No significant dif- 
ferences were noted between the two 
groups with respect to sex, length of stay, 
mode of delivery, weight, or status of 
nursery admission culture results. The 
use of gowns on a postpartum ward failed 
to decrease nose or umbilical coloniza- 
tion when compared with infants in the 
nongowning group. Seventy (68.6%) of 
102 infants in the gowning group and 65 
(65%) of 100 infants in the nongowning 
group had negative umbilical cord cul- 
tures on admission to the nursery that 
became positive at discharge. On follow- 
up, no differences were noted between the 
two groups with respect to their health. 
Only one infant in each group had an in- 
fection develop in the first 4 weeks of life. 
We conclude that the routine use of cover 
gowns on postpartum units in healthy full- 
term infants is ineffective and costly. It 
may discourage health care providers 
from examining patients and providing 
care. 

(AJDC. 1990;144:1031-1033) 


ospital gowns have been routinely 

used in the nursery and postpartum 
areas as a method of preventing coloni- 
zation and infection in newborns." 
While a variety of other practices, such 
as the use of caps, gloves, and hairnets, 
have been eliminated without an in- 
crease in either bacterial colonization or 
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infection rates, the use of the gown per- 
sists even though its efficacy in prevent- 
ing colonization or infection is un- 
proved.*® Although several studies 
suggest a failure of gowning to prevent 
colonization, infection, or both, these 
studies have been in a pediatric inten- 
sive care unit or a neonatal intensive 
care unit or they have not been prospec- 
tive, randomized, concurrent trials.'**” 
To test the hypothesis that the use of a 
cover gown in a postpartum ward does 
not reduce the incidence of colonization 
or infection in healthy, term infants, we 
conducted a prospective, randomized 
study in full-term healthy neonates. 


PATIENTS AND METHODS 


St Agnes Hospital is a community hospital 
in the southwest corner of Baltimore, Md, 
with 2700 deliveries per year. The postpar- 
tum area is divided into two wings—east and 
west. Mothers are encouraged to have their 
infants room-in with them except for brief 
periods during the day when infants are re- 
turned to the nursery for rounds and mea- 
surement of weight and vital signs. Before 
the study period, visitors to the postpartum 
area were expected to wash their hands and 
arms and don a cover gown before entering 
the mother’s room when her infant was pres- 
ent. For the purpose of this study, infants 
were assigned to a “gowning” or “nongown- 
ing” group. All visitors, including physi- 
cians, nurses, and other hospital workers, 
were required to wash their hands before 
entering the mother’s room, but they donned 
or did not don a gown based on randomization 
that extended to procedures such as diaper 
changing, physical examination, or other 
handling of the infant. The usual routines in 
the full-term nursery remained unchanged 
during the course of the study. Following 
delivery, the infants were allowed to stabi- 
lize for several hours. They then were bathed 
if their temperature was normal. Our regi- 
men for cord care has been “dry skin care” 
with daily cleansing of the base of the cord 
with alcohol to promote drying.* 

The study was approved by the hospital's 
Institutional Review Board. Following in- 
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formed, written consent, mothers selected 
their group assignment from shuffled sealed 
envelopes that designated the gowning or 
nongowning group. They were unaware of 
the assignment before the selection of the 
envelope. Infants admitted to the study had 
cultures of their umbilicus and nose per- 
formed when they were admitted to the full- 
term nursery within 6 hours as well as when 
they were discharged from the nursery. Cul- 
ture specimens were obtained from the base 
of the umbilicus and the anterior part of the 
nares with a sterile rayon swab transported 
ina modified Stuart’s bacterial transport me- 
dium (S/P Culturette, Baxter Scientific 
Products, McGaw Park, Ill). Swabs of the 
nares were plated on blood and chocolate 
culture plates. Swabs of the umbilicus were 
additionally plated on Martin-Lewis and 
MacConkey agar. For the purpose of this 
study, any organic growth was considered to 
be a positive nose or umbilical culture. 

Infants were excluded from the study if 
there was lack of consent, if the mother was 
not clinically well (eg, fever, chorioamnioni- 
tis, premature or prolonged rupture of mem- 
branes), if the infant required intensive or 
intermediate care, or if the initial cultures 
were not obtained within the specified 6-hour 
period. Similarly, infants who did not have all 
four cultures performed were excluded from 
the study. There were 1218 deliveries during 
the study period, with a total of 202 infants 
constituting the study group. One hundred 
two infants were admitted to the gowning 
group and 100 infants were admitted to the 
nongowning group. We further subdivided 
the two groups into four subgroups based on 
possible umbilical cord colonization status 
when the neonate was admitted to and was 
discharged from the nursery. 

In addition to culture results, we collected 
information on method of delivery (spontane- 
ous vaginal delivery, forceps delivery, cesar- 
ean section) and length of stay in the hospital 
(considering a possible increase in coloniza- 
tion rates in infants born by cesarean sec- 
tion). To assess differences in infection rates 
between the two groups in the first 4 weeks 
of life, we tried to reach all mothers with 
follow-up telephone calls following their dis- 
charge from the hospital. Categorical vari- 
ables were compared by x’ test with Yates’ 
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correction or Fisher’s Exact Test depending 
on cell size. 


RESULTS 


No significant differences were noted 

` between the two groups pertaining to 
sex, length of stay, weight, mode of de- 

livery, or status of nursery admission 

nasal and umbilical cultures (Table 1). 

No statistically significant differences 

were noted between the two groups 

pertaining to colonization (Table 2). 

Neither length of stay nor mode of deliv- 


1032 AJDC—Vol 144, September 1990 


4 (3.9) 
10 (9.8) 


41 (40.0) 
79 (77.0) 


9 (8.8) 


1 (1.0) 


70 (68.6) 


22 (21.6) 


47 (47) 
53 (53) 
2.81 
10 (10) 
23 (23) 


9 (9) 


3364 
(2100-4660) 


4 (4) 


14 (14) 


Nongowning, No. (%) 
(n=100) 


4 (4.0) 
14 (14.0) 


40 (40.0) 
77 (77.0) 


- Table 3.—Umbilical Cord Colonization 


Nongowning, No. (%) 
(n=100) 


12 (12) 
2 (2) 


65 (65) 


21 (21) 


ery influenced these results. 

Because the umbilical cord is the ma- 
jor potential portal of entry of bacteria, 
we further categorized the gowning and 
nongowning groups into four sub- 
groups. Subgroup 1 infants had positive 
cord colonization when they were ad- 
mitted to and discharged from the nurs- 
ery. Subgreup 2 infants had positive 
umbilical cord colonization when they 
were admitted to the nursery, but it was 
negative when the infants were dis- 
charged from the nursery. Subgroup 3 


infants had negative umbilical cord cul- 
tures when they were admitted to the 
nursery, but positive cultures when the 
infants were discharged from the nurs- 
ery. They made up the largest sub- 
group. Subgroup 4 infants had negative 
umbilical cord cultures when they were 
admitted to and discharged from the 
nursery. No statistically significant dif- 
ferences were noted between the gown- 
ing and nongowning groups (Table 3). 

We evaluated the groups for the or- 
ganisms colonizing the umbilical cord 
and the nose at the time of discharge 
from the nursery. The most common 
organism colonizing the umbilical cord 
of both groups was Staphylococcus epi- 
dermidis, followed in decreasing order 
of frequency by Escherichia coli, 
Enterococcus, Staphylococcus aureus, 
Streptococcus viridans, group B strep- 
tococcus, and others. The most common 
organism colonizing the nose was S epi- 
dermidis, followed in frequency by S 
viridans, E coli, and others. No statisti- 
cally significant differences were noted 
in colonization between the two groups 
(Table 4). 

We attempted to follow-up the in- 
fants of both groups to assess their state 
of health in the first 4 weeks of life. We 
were unable to contact 21 families of 
infants in the gowning group and 17 
families of infants in the nongowning 
group. Two infants were ill in the first 4 
weeks of life. One required hospitaliza- 
tion for a viral illness. This infant was in 
the gowning group. Another infant in 
the nongowning group was treated for 
conjunctivitis. 


COMMENT 


Concern about staphylococcal coloni- 
zation and infection historically resulted 
in elaborate nursery and postpartum 
rituals to reduce or prevent such coloni- 
zation and infection.* The use of gloves, 
gowns, masks, caps, bathing with hexa- 
clorophene, and use of triple dye and 
other agents on the umbilicus were rou- 
tine. While the efficacy and safety of 
many of these practices have been ques- 
tioned (with several of them safely elim- 
inated from nursery and postpartum 
routines), the use of the cover gown 
continues to be ubiquitous.’**** A re- 
cent study revealed that 72.8% of new- 
born nurseries used gowns all the time, 
21.9% used them only in the handling of 


Gowning and Colonization—Birenbaum et al 


Table 4.—Organisms Colonizing the Nose and Umbilicus at 
Time of Nursery Discharge* 


Umbilicus 
Staphylococcus epidermidis 
Escherichia coli 
Enterococcus 
Staphylococcus aureus 
Streptococcus viridans 
Group B streptococcus 
Other 


Nose 
S epidermidis 


S viridans 
E coli 
a-Hemolytic streptococcus 
S aureus 
Enterococcus 
Group B streptococcus 
Other 
*Values are numbers of positive cultures. 





infants, 3.7% required the use of gowns 
only for isolated infants, and only 1.6% 
either did not use gowns at all or had no 
defined gowning procedure.” The cur- 
rent edition of Guidelines for Perinatal 
Care” continues to recommend the use 
of the cover gown, and our current poli- 
cy requires the use of a cover gown by all 
visitors and hospital staff on the post- 
partum ward when the infant is in with 
the mother. 

While it is known that the majority of 
transmission of organisms is through di- 
rect patient contact, many believe the 
use of the gown reinforces the need for 
strict attention to handwashing. How- 
ever, a recent report revealed that 54 
(69%) of 78 patient contacts in a univer- 
sity pediatric intensive care unit were 
followed by no handwashing when 
gowns were used, not significantly 
different from when gowns were not 
used, even when the caregivers knew 
they were under surveillance.’ Traffic 
through the pediatric intensive care 
unit was decreased during the period 
when gowns were used, leading to the 
speculation raised by many that elabo- 
rate precautions might discourage phy- 
sicians and other care providers from 
examining and providing care to their 
patients.**”* 

One study evaluated colonization 
rates associated with changes in rou- 
tines over a specific period.‘ Other stud- 
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ies evaluated colonization rates by al- 
ternating gowning and nongowning 
periods in full-term nurseries or neona- 
tal intensive care units.” While these 
studies concluded that gowning was in- 
effective in decreasing umbilical cord 
colonization rates or infection, the in- 
fants in these studies were not random- 
ly assigned to gowning vs nongowning 
groups. It is thus conceivable that other 
factors such as changes in census, traf- 
fic, and other variables might play an 
important role in the findings reported 
in these studies. One of the studies did 
undertake a randomized controlled ex- 
periment, but it focused exclusively on 
staphylococcal carriage and infection.* 
The average length of stay of 8 1/2 and 9 
days as well as infection rates of 27% 
and 30% reported in this study for the 
gowned and nongowned groups, respec- 
tively, are excessive in the late 1980s, 
however. 

Our study was designed to answer 
whether the use of gowns on a postpar- 
tum ward resulted in a reduction in bac- 
terial colonization of the nose and umbi- 
licus in healthy term neonates. In the 
absence of other changes in nursery rou- 
tines, we found that the use of gowns on 
the postpartum ward did not result in a 
decrease in colonization rates and that 
the distribution of organisms colonizing 
the infant’s umbilicus at the time of dis- 
charge from the nursery was compara- 
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ble between the two groups. In addi- 
tion, consideration of costs needs to be 
considered for a precaution without 
proved efficacy. Assuming a yearly cost 
for gowning of $341 per bed per year 
(Cloney and Donowitz’) in a nation with 
3 million births per year is an expendi- 
ture that is nothing short of astounding. 


CONCLUSION 


The use of a gown on a postpartum 
ward failed to decrease colonization of 
the nose and umbilicus of infants when 
compared with those in a nongowned 
group. Our results, together with other 
reports in the literature, argue that the 
routine use of cover gowns is ineffec- 
tive, is costly, and may discourage 
health care personnel from examining 
patients and providing care. The appli- 
cation of these results should be regard- 
ed as limited to nurseries and postpar- 
tum units caring for healthy full-term 
infants. 


Debra Birenbaum, MD, provided critical review 
of the manuscript. Michael Pelezar, MD, and the 
Department of Pathology performed the cultures 
described free to our patients. The attending staff 
in obstetrics and gynecology and pediatrics gave 
their support during the study period, and the nurs- 
ing staff of the nursery and postpartum ward gave 
their assistance. 
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Mediterranean Spotted Fever in Children 


Returning From France 


Thomas L. Treadwell, MD; Scott D. Phillips, MD; William J. Jablonski, MD 


© Although the incidence of Mediterra- 
nean spotted fever has increased dramati- 
cally in parts of Europe, Africa, and Asia, 
the disease is only rarely seen in travelers. 
We describe two children who had trav- 
eled in southern France and subsequently 
had rash and lymphadenopathy develop. 
Both children were treated with doxycy- 
cline and had unequivocal serologic evi- 
dence of Mediterranean spotted fever de- 
velop. Although this disease is usually 
mild, in the absence of a tick bite the dis- 
ease can easily be confused with other 
febrile exanthems. We describe these 
patients to reemphasize the influence 
that international travel has brought to 
pediatrics. 

(AJDC. 1990;144:1037-1038) 


editerranean spotted fever (MSF) 

is an acute febrile illness, usually 
associated with a rash, caused by 
Rickettsia conorii. The reservoir and 
usual vector is an ioxid tick, most com- 
monly Rhipicephalus sanguineus. Sim- 
ilar to the epidemiologic observations of 
its western hemisphere counterpart, 
Rocky Mountain spotted fever, the inci- 
dence of MSF is rising.’ In this article, 
we describe two children who had trav- 
eled in southern France and subse- 
quently had MSF develop. We describe 
these patients to reemphasize the influ- 
ence that international travel has on 
clinical practice and to highlight yet an- 
other tick-borne illness causing rash 
and fever. 


PATIENT REPORTS 


PATIENT 1.—A 12-year-old girl with a his- 
tory of asthma had traveled to Nice, France, 
on a school trip in late June. Three days 


Accepted for publication November 9, 1989. 

From the Departments of Medicine (Drs Tread- 
well and Phillips) and Pediatrics (Dr Jablonski), 
Framingham (Mass) Union Hospital, and Boston 
(Mass) University School of Medicine. 

Reprint requests to Framingham Union Hospi- 
tal, 115 Lincoln St, Framingham, MA 01701 (Dr 
Treadwell). 


AJDC—Vol 144, September 1990 


following her return to New England, she 
started wheezing. Three days later, a tem- 
perature of 39°C, myalgias, and a diffuse rash 
developed. While in France she was bitten by 
several “bugs” but did not remember any 
ticks. She reported contact with several 
dogs. On physical examination, she was non- 
toxic appearing with a diffuse rash consisting 
of discrete red macules on the face, neck, 
trunk, extremities, palms, and soles. Promi- 
nent posterior cervical lymphadenopathy, 
mild conjunctival hyperemia, and a palpable 
spleen tip was noted. The leukocyte count 
was 6.1 10°/Lwith 0.49 band forms; the 
platelet level was slightly decreased on 
smear. The aspartate aminotransferase level 
was slightly elevated (80 U/L). The hetero- 
phile antibody, a blood culture, and a throat 
culture were negative. The patient was given 
oral doxycycline; within 48 hours an excellent 
response was noted. 

PATIENT 2.—A 13-year-old female travel- 
ing companion of patient 1 reported several 
“bug bites” while in France. On physical ex- 
amination, her temperature was 38°C. A 1- 
cm skin lesion with a central eschar was 
noted on the neck. Mild cervical lymph- 
adenopathy was present but no other rash 
was seen. The leukocyte count was 
4.7 x 10°/L; cultures of the throat and blood 
were negative. Oral tetracycline was given; 
the fever subsided within 24 hours. 

Acute and convalescent serum samples 
were available for both patients (Table). Ini- 


tially, patient 2 had a significant antibody 
titer to Proteus OX2 antigen only, but both 
patients reacted to one or more Weil-Felix 
antigens in convalescence. In both children, 
impressive antibody titers to the spotted fe- 
ver group developed. 


COMMENT 


Mediterranean spotted fever is a 
widespread disease in the eastern hemi- 
sphere, including parts of Africa and the 
Mediterranean littoral. The disease was 
first described in 1910 by Conor and 
Bruch in Tunisia. The causative agent, 
R conorii, is not found in North Ameri- 
ca, and MSF has only rarely been de- 
seribed in travelers returning to the 
United States.** To our knowledge, no 
previous reports of children returning 
to the United States with MSF exist, 
and even in endemic areas, childhood 
disease is rare.‘ 

The illness is usually mild. Fever and 
rash are seen in virtually all children; 
the latter is usually a generalized macu- 
lopapular rash, often affecting palms 
and soles. Three fourths of the affected 
patients have the typical tache noir at 
the site of tick attachment. Like our 
second patient, the eschar often occurs 
on the neck and may be the only cutane- 


Acute and Convalescent Serum Samples* 


Patient 1 
_ rr eS 


Convalescent 


Weil-Felix antigens 


Proteus O x 2 
Proteus O x 19 
Proteus O x K 


Indirect fluorescent 
antibody 
Typhus group ND 


Spotted fever group 


Negative 
Negative 
Negative 
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Acute Convalescent 
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ous manifestation. Adenopathy (33%), 
splenomegaly (20%), and conjunctivitis 
are common.’ Unlike Rocky Moun- 
tain spotted fever, fatalities are rare. 
The response to antibiotics is usually 
prompt. 

Like all rickettsial diseases, laborato- 
ry diagnosis of MSF is difficult. At on- 
set, less than half of the patients have 
positive Weil-Felix antibody, and these 
titers may be nonspecific. The diagnosis 
is usually made by demonstrating spe- 
cific antibodies against spotted fever 
group antigens. While there may be 
cross reactions with other rickettsia in 
the spotted fever group, eg, Rickettsia 
rickettsi, in our patients the travel to an 
endemic area and the presence of the 
eschar make R conorii the likely caus- 
ative agent. In Rocky Mountain spotted 
fever, a rapid diagnosis may be obtained 
by direct immunofluorescence staining 
of the skin biopsy specimen; this has 
recently been applied to the skin lesions 
of R conorii infection as well.’ Although 
this technique is not widely available, 
this test could be invaluable in distin- 
guishing MSF from other important dis- 
eases of travelers, including meningo- 
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coccemia and measles. 

Mediterranean spotted fever is al- 
most always a benign disease, and the 
optimum choice of antibiotic and dura- 
tion of therapy have not been estab- 
lished. The tetracyclines and chloram- 
phenicol are effective agents in the 
treatment of MSF, and sulfamethoxa- 
zole-trimethoprim has also been used 
with success.’ Doxycycline has pro- 
longed blood and tissue levels, and in 
some rickettsioses, it is effective as sin- 
gle-dose therapy.’ For MSF, regimens 
from a single dose to 2 weeks have been 
recommended.’ Most patients respond 
in 2 to 3 days. 

Recent observations have suggested 
an important role in the domestic dog in 
transmission of MSF.’ Rhipicephalus 
sanguineus, or the brown dog tick, is 
the most common vector, and it is possi- 
ble that our patients became infested 
with a tick as a result of casual contact 
with a dog. In most tick-borne illnesses, 
no definite contact with arthropods can 
be elicited by the clinician. 

Millions of Americans travel annually 
to the Mediterranean, and although 
rickettsial disease is rare among travel- 


ers, physicians should inquire about pet 
and arthropod exposure. The presence 
of a fever, headache, and rash, particu- 
larly involving palms and soles or associ- 
ated with an eschar, should alert physi- 
cans to this unusual illness. 
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Six Children With Lead Poisoning 


John A. Friedman, MD, Howard L. Weinberger, MD 


è Although most commonly seen in 
children from lower socioeconomic back- 
grounds, all children are at risk for lead 
poisoning. Management is a potential 
problem for all primary care providers. Be- 
cause few individuals in the primary care 
practice of pediatrics have many patients 
with lead poisoning, it may be difficult to 
understand the nuances of management. 
We describe six patients, each of whom 
reflects different aspects of lead poison- 
ing in children, and discuss the lessons 
we have learned in the course of their 
treatment. We have found that graphic 
representation of the blood lead and 
erythrocyte protoporphyrin values is 
helpful in the longitudinal follow-up of 
these youngsters. 

(AJDC. 1990;144:1039-1044) 


he deleterious effects of exposure to 

environmental lead have been recog- 
nized for centuries.’ While earlier re- 
ports of childhood lead poisoning de- 
scribed effects such as kidney disease, 
peripheral neuropathies, and severe 
central nervous system damage, recent 
reports have focused on the subtle neu- 
rodevelopmental sequelae of moderate 
lead exposure.”* Deficits in behavioral 
and intellectual skills have been docu- 
mented in children with long-term lead 
exposure. The Centers for Disease Con- 
trol (Atlanta, Ga), recognizing the pre- 
ventable health problems of lead toxic- 
ity, publish recommendations ranging 
from diagnosis to treatment, follow-up, 
and environmental intervention.’ Re- 
cent statements from the American 
Academy of Pediatrics urge all primary 
care physicians to be aware of the cata- 
strophic effects of both prenatal and 
postnatal lead poisoning. 
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The Lead Poisoning Treatment Clinic 
at the University Hospital in Syracuse, 
NY, was established in 1970 to identify 
and treat children with lead exposure 
and to teach physicians in training about 
the health effects of environmental 
lead. Detailed environmental histories 
are obtained regarding pica, peeling 
paint, household dust, and occupational 
exposure. A graph recording lead and 
erythrocyte protoporphyrin (EP) levels 
is constructed for each patient and is 
carefully maintained and updated as ad- 
ditional laboratory results become 
available (Figs 1 through 6). Children 
with elevated lead levels are challenged 
with calcium disodium ethylenedia- 
minetetraacetic acid (Ca EDTA), as de- 
scribed earlier.’ Chelation therapy with 
Ca EDTA is provided when indicated. 

In the course of teaching medical stu- 
dents, residents, and clinicians about 
lead poisoning, we have found that cer- 
tain representative cases serve to high- 
light short-term management of lead 
poisoning and the variability of its long- 
term management. Six cases of children 
with lead poisoning are reported with a 
brief discussion of the lessons to be 
learned from each. 


PATIENT STUDIES 


PATIENT 1.—The Importance of Surveil- 
lance and Early Screening.—An 18-month- 
old female infant (born December 22, 1984) 
was found to have elevated lead and EP lev- 
els when screened at a Women, Infants, and 
Children (WIC) clinic (Fig 1). The history 
was positive for pica and peeling paint on the 
porch where the girl played frequently. In 
July 1986, a Ca EDTA mobilization test was 
positive and a course of chelation therapy 
was scheduled, but before treatment was be- 
gun, the lead and EP levels rose to 
2.90 pmol/L (60 g/dL) and 190 pg/dL, 
respectively. 

Shortly after this child was initially 
screened for lead exposure, the family moved 
to a lead-free apartment, and no further lead 
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exposure occurred. Her mother had never 
heard of lead poisoning before the screening 
test was performed. Once the problem was 
identified, she was careful to prevent pica, 
and the move to lead-free housing markedly 
reduced the risk of subsequent exposure. 

What Can We Learn From This Pa- 
tient? —Despite many years of concern in this 
country, deteriorated housing with accessi- 
ble leaded paint still poses a significant risk 
to large numbers of inner-city children. De- 
spite considerable effort at education, many 
people are still unaware of the dangers of 
exposure to leaded paint. Routine screening 
as recommended by the Centers for Disease 
Control and the American Academy of Pedi- 
atrics”’ is essential. This girl was completely 
asymptomatic and without the screening 
test, her lead exposure would have gone un- 
detected. Early recognition of lead exposure 
can lead to expedient intervention, including 
parental education, and rapid resolution of 
the problem. Primary prevention should still 
be our goal. 

PATIENT 2.— Repeated Exposure to 
Lead.—A 13 month-old female infant (born 
January 20, 1984) was the only child of a 
single 17-year-old mother (Fig 2). She was 
noted to have a mildly elevated lead level 
(1.69 mol/L [85 ug/dL]) and an EP level of 
56 g/dL on routine screening performed at 
about 1 year of age in the Pediatric Clinic of 
our University Hospital. 

At 18 months of age, repeated testing dem- 
onstrated a blood lead level of 3.47 mol/L 
(72 g/dL) and an EP level of 116 pg/dL. 
Despite repeated denials by her mother 
about pica, a flat plate roentgenogram of 
the abdomen showed multiple radio-opaque 
flecks of material in the large and small intes- 
tine consistent with ongoing paint chip inges- 
tion. Chelation with 5 days of Ca EDTA ther- 
apy resulted in a drop in her blood lead level 
only to 3.09 mol/L (64 g/dL). The EP level 
continued to increase during the next month, 
reaching a peak of 320 g/dL. Two additional 
courses of chelation therapy at monthly in- 
tervals resulted in a decrease of the blood 
lead level to 2.03 pmol/L (42 pg/dL) and a 
concomitant drop of the EP level to 
197 pg/dL. 

During the next 6 months, the girl under- 
went four additional courses of chelation 
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Fig 1.— Laboratory results for patient 1 (born December 22, 1984). FEP indicates free erythro- 


cyte protoporphyrin. 
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Fig 2.— Laboratory results for patient 2 (born January 20, 1984). FEP indicates free erythrocyte 


protoporphyrin. 


therapy. Continued follow-up of this young- 
ster demonstrated a slow decrease in blood 
lead levels. After a brief rise in the EP level, 
it also began to fall toward acceptable levels. 

What Can We Learn From This Pa- 
tient?—Despite best efforts at education, 
children will be poisoned when they are ex- 
posed repeatedly to environmental lead. 
This emphasizes the importance of repeated 
monitoring of blood lead levels in children 
who are at risk of lead exposure. 

Despite protestations to the contrary by 
parents, pica is still common and is associated 
with increased blood lead levels. Despite 
educational efforts, pica is difficult to control. 

Peak levels of blood lead in the summer 
months are most often linked to outdoor ex- 
posure to exterior leaded paint and/or dirt 
that has been mixed with old flaking paint. 
Automotive tail pipe emissions are less likely 


1040 AJDC—Vol 144, September 1990 


to contribute to lead in the soil since the 
reduction in use of leaded gasoline in this 
country. 

The EP levels frequently lag behind rising 
blood lead levels. A similar lag occurs as 
blood levels fall after exposure has ended, 
and after treatment has been instituted. It 
is, therefore, important to obtain serial lead 
and EP levels to determine whether they are 
on the rise, falling, or remaining the same. 
The pattern obtained on successive measure- 
ments will help determine the timing or con- 
tinuation of exposure to lead, as well as the 
need for further treatment. We have found 
that the best way to monitor multiple data 
points is by constructing a graph to provide a 
perspective over time. 

PATIENT 3.—Long-term Lead Expo- 
sure.—A 4}/2-year-old boy (born March 25, 
1982) was screened for the first time for lead 


by the Onondaga County (New York) mobile 
unit. His EP level was 361 g/dL and his 
blood lead level was 4.29 mol/L (89 g/dL) 
(Fig 3). Arrangements were made for emer- 
gency hospitalization. 

Because the family had moved, it took the 
best efforts of the Public Health Department 
nurses to find the family and to ensure 
prompt hospitalization. On admission to the 
hospital, a flat plate roentgenogram of the 
abdomen revealed no radio-opaque material. 
The blood lead level had risen to 5.74 pmol/L 
(119 g/dL) and chelation therapy was suc- 
cessfully accomplished with BAL (dimercap- 
rol) and Ca EDTA. In retrospect, his mother 
recognized symptoms of irritability, anorex- 
ia, and fatigue for about a month previous to 
the testing. His mother, who is a registered 
nurse, had thought he was “just going 
through a phase.” 

Following initial chelation therapy, the 
blood lead level dropped to 2.80 mol/L 
(58 pg/dL), although the EP level continued 
to rise, reaching a peak of 444 ug/dL. Four 
courses of chelation therapy with Ca EDTA 
were performed in our outpatient clinic with- 
out incident. Terminal mobilization test ra- 
tios were progressively lower (Table 1). Over 
the course of the next 6 months, his EP levels 
decreased to 190 g/dL. 

In the spring of 1987, his blood lead level 
began to drift upward. Following a positive 
mobilization test, he underwent two further 
courses of chelation therapy with Ca EDTA 
and his blood lead level stabilized. 

What Can We Learn From This Pa- 
tient? — Long-term exposure to lead results 
in a very heavy and inaccessible burden with 
lead mostly located in bone. Individual 
courses of chelation therapy are primarily 
effective in getting the lead out of the blood 
and soft tissue. Re-equilibration then occurs 
between bone and the blood stream. At that 
time, blood lead is then accessible again for 
chelation therapy. 

Early symptoms of lead poisoning are in- 
sidious and may be unrecognized, even with 
blood lead levels greater than 3.86 pmol/L 
(80 g/dL). Routine screening of all children 
at risk for lead poisoning is essential. Screen- 
ing should begin at age 1 year and should be 
repeated yearly until 5 or 6 years of age. 

Mobilization with Ca EDTA is not recom- 
mended in instances where the blood lead 
level is high (>2.90 wmol/L[>60 pg/dL)). 
Chelation therapy should be started instead. 
The chelation regimen must be modified 
when blood lead levels reach more than 
8.86 pmol/L (80 g/dL). The Ca EDTA is 
ineffective in crossing into the cerebrospinal 
fluid, and because there is concern about the 
possibility of lead encephalopathy, bron- 
choalveolar lavage is given in addition to 
Ca EDTA, as recommended in the Centers 
for Disease Control guidelines.’ 
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Fig 3.—Laboratory results for patient 3 (born March 25, 1982). FEP indicates free erythrocyte 


protoporphyrin. 


aoe -Table 1.—Body Burden of Lead After Mobilization/Chelation (Patient 3)* 


Blood Lead, 
Date pmol/L (g/dL) 


8/2/86 (C/T) 5.74 (119) 
8/19/86 (C/T) 2.94 (61) 
9/9/86 (C/T) 2.46 (51) 
10/20/86 (C/T) 2.27 (47) 
11/17/86 (C/T) 2.27 (47) 
4/2/87 (M) 
4/20/87 (C/T) 
6/8/87 (C/T) 
4/28/88 (M) 
5/9/88 (C/T) 


2.27 (47) 
1.83 (38) 
1.88 (39) 
1.88 (39) 





EP, Mobilization 
ug/dL Ratiot 


Not done 
1.48 
0.58 
0.60 
0.37 
0.68 
0.38 
0.32 
0.46 
0.23 


*C/T indicates terminal mobilization on fifth day of chelation therapy; M, mobilization test; and EP, 


erythrocyte protoporphyrin. 


tMicrogram of lead per milligram of calcium disodium ethylenediaminetetraacetic acid. 


Terminal mobilization tests performed on 
the last day of chelation therapy can serve as 
indicators of long-term exposure. Although 
not a perfect indicator of past lead exposure 
and absorption, the mobilization ratio does 
give an indirect measure of body burden of 
lead.’ In this case, the body burden of lead 
decreased as demonstrated by progressively 
lower terminal mobilization ratios after 
5-day courses of chelation therapy (Table 1). 

Finally, this case demonstrates the impor- 
tant role played by community and outreach 
services in the identification (screening) and 
follow-up of children with lead poisoning. 
The Public Health Department nurses did an 
outstanding job in following up this family 
after their move and ensured that appropri- 
ate treatment could be instituted. In this 
case, it was literally lifesaving, for had this 
child’s lead levels continued to rise, acute 
lead encephalopathy might have developed. 
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PATIENT 4.—Lead Poisoning and Iron 
Deficiency Anemia.—A 22-month-old male 
infant (born July 28, 1984) was referred to 
the Lead Poisoning Treatment Clinic, having 
been screened at his primary care facility. 
Blood lead level was 3.38 mol/L (70 pg/dL) 
and EP level was 307 pg/dL (Fig 4). At the 
same time, a complete blood cell count (CBC) 
showed a hemoglobin level of 80 g/L (8 g/dL), 
hematocrit of 0.32 (82%), and mean corpuscu- 
lar volume (MCV) of 50 fl (50 cu um). He had 
astrong history of pica. After 5 days of chela- 
tion therapy, he was given a prescription for 
oral iron therapy on the assumption that his 
anemia was on a nutritional basis. 

One month later, his blood lead level was 
2.32 pmol/L (48 g/dL) and his EP level 
was 339 g/dL. Repeated CBC showed the 
following values: hemoglobin, 102 g/L 
(10.2 g/dL); hematocrit, 0.82 (82%); and 
MCV, 57 fL (57 cu ym). He underwent a 
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second course of chelation therapy in early 
August 1986 and follow-up 1 month later 
demonstrated a blood lead level of 
1.64 pmol/L (34 g/dL) and an EP level of 
108 g/dL. Serum iron level was 1.48 pmol/L 
(8 wg/dL) and total iron-binding capacity was 
87.8 pmol/L (490 g/dL) with an iron satura- 
tion of 2%. Nutritional counseling and oral 
iron therapy were prescribed. 

Follow-up was intermittent, and the fam- 
ily was difficult to reach. Nine months later 
this child’s CBC showed no improvement: 
hemoglobin, 87 g/L (8.7 g/dL); hematocrit, 
0.29 (29%); and MCV, 53.5 fL (58.5 cu pm). 
Stools showed no occult blood. With further 
counseling and oral iron therapy, the anemia 
finally resolved (hematocrit, 0.38 [38%]; 
MCV, 80.2 fL [80.2 cu pm]), and his blood 
lead and EP levels dropped to acceptable 
levels. 

What Can We Learn From This Pa- 
tient?—Iron deficiency frequently occurs 
concurrently with lead poisoning. In fact, in 
children, anemia caused by lead poisoning 
alone is quite rare® and most instances of 
anemia in childhood lead poisoning are 
caused by nutritional iron deficiency. This 
should not be surprising, because the peak 
age group affected by lead poisoning and iron 
deficiency is about the same. Most cases of 
lead poisoning in the United States occur in 
children from lower socioeconomic levels, 
and nutritional deficiencies are frequently 
noted in the same population. ° 

Programs that provide nutritional supple- 
ments to indigent children and families (such 
as WIC) are excellent settings for the identi- 
fication of lead exposure. In Onondaga Coun- 
ty, the screening program in WIC clinics 
yields the second greatest number of ele- 
vated lead levels—second only to door-to- 
door screening of targeted neighborhoods. 

Appropriate parental education is neces- 
sary to treat iron deficiency. A single course 
of oral iron therapy should have been ade- 
quate to treat this youngster’s nutritional 
anemia, but repeated courses were needed 
since compliance was so poor. Another alter- 
native would have been to use an intramuscu- 
lar injection of iron, but the primary care 
physician preferred to improve compliance 
with oral iron therapy. 

Oral iron treatment should be stopped 
during courses of chelation therapy. The 
Ca EDTA will bind iron and reduce the effec- 
tiveness of the orally administered iron and 
will interfere with the effectiveness of the 
chelation of the lead burden. 

PATIENT 5.—Lead Poisoning Associated 
With Housing Rehabilitation.—An 18- 
month-old male infant (born September 19, 
1984) was followed up in a suburban pediatric 
practice that routinely screens children for 
iron deficiency and lead poisoning with an 
office-based hematoflourometer. In March 
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Fig 4.—Laboratory results for patient 4 (born July 28, 1984). FEP indicates free erythrocyte 


protoporphyrin. 
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Fig 5.— Laboratory results for patient 5 (born September 19, 1984). FEP indicates free erythro- 


cyte protoporphyrin. 


1986, the EP level was 132 g/dL (Fig 5). He 
was from an upper middle class family, and 
initially there was no history of lead exposure 
or pica. Results of his CBC were normal, but 
blood lead level was 2.46 pmol/L (51 g/dL). 

Detailed history revealed that he lived in 
an old house that was undergoing rehabilita- 
tion. During the winter months (January and 
February 1986) his mother began removing 
paint from the interior woodwork by using an 
electric sander. Her 15-month-old son was 
nearby much of the time and presumably 
inhaled the aerosolized leaded paint. 

Results of a Ca EDTA mobilization test in 
March 1986 were positive. Following a single 
course of chelation therapy, his blood lead 
level steadily came down. 

Results of testing family members are 
shown in Table 2. A 3'/2-year-old sister and 
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the patient’s mother had moderately ele- 
vated blood lead levels. The father, who was 
not involved in the paint removal, had a low- 
er blood lead level (1.30 pmol/L [27 .g/dL]) 
and three older half siblings who were only 
rarely exposed during short-term visits to 
the house, had acceptable blood lead levels. 
What Can We Learn From This Pa- 
tient? — Lead poisoning is not a problem lim- 
ited to lower socioeconomic families. There 
are many different sources of exposure to 
lead in the environment and the process of 
de-leading of older homes presents a poten- 
tial hazard to children in all socioeconomic 
levels.'°" Ideally, children should be re- 
moved from areas in which woodwork is be- 
ing sanded or scraped and careful attention 
must be paid to removal of the debris. House- 
hold surfaces must be vacuumed and washed 


carefully to remove residual dust that can 
otherwise be a continuing source of lead ex- 
posure. Workers should use masks to avoid 
undue exposure to lead-contaminated dust 
that may be swallowed and then absorbed. 
The American Academy of Pediatrics recom- 
mends routine screening of all children,”° but 
increased efforts should be addressed to edu- 
cate families who purchase older homes 
about the hazards of lead exposure, especial- 
ly when they undertake to renovate these 
homes themselves. 

PATIENT 6. — Lead Poisoning and Eosino- 
philia.—A 2}/2-old girl (born May 17,1984) 
was referred to our Lead Poisoning Treat- 
ment Clinic in October 1986 from a prepaid 
health care center. She had a blood lead level 
of 2.90 pmol/L (60 g/dL) and an EP level of 
515 pg/dL. 

She had a history of a picky appetite with 
marked geophagia throughout the previous 
summer. In addition to lead poisoning that 
required three courses of chelation therapy, 
she had marked eosinophilia. There was no 
history of allergy or chronic illness. A CBC 
done prior to therapy showed the following 
values: hemoglobin, 115 g/L (11.5 g/dL); he- 
matocrit, 0.35 (35.5%); and MCV, 84 fL 
(84 cu pm). Her peripheral smear showed 
36% eosinophils with a total white blood cell 
count (WBC) of 9.7 10°/L (9700/eu mm). 
Subsequently, she had eosinophil counts as 
high as 45% (total WBC of 19.9x10°/L 
[19 900/eu mm]). An enzyme-linked immuno- 
sorbent assay titer for Toxocara canis in 
April 1987 was strongly positive. When reex- 
posed to lead in the summer of 1987, she 
required two additional courses of treat- 
ment. She remained asymptomatic; her eo- 
sinophil count dropped to 16% (total WBC of 
10.4 10°/L [10 400/eu mm]) in November 
1987 with no treatment. 

What Can We Learn From This Pa- 
tient? — Lead exposure can occur during any 
time of year. When lead levels rise during 
winter months in central New York State, it 
is generally safe to assume that exposure to 
lead was due to ingestion of indoor paint 
chips or house dust. 2 When lead levels rise in 
the summer months, exposure could have 
been indoors, outdoors, or a combination of 
both. 

Geophagia results in both lead poisoning 
and infection with T canis. In one evaluation 
of 42 children with lead exposure, 33% had 
elevated eosinophil counts.” In our experi- 
ence, eosinophil counts have been as high as 
45% in some patients who had lead poisoning 
associated with geophagia. Although ele- 
vated levels of eosinophils can be found in a 
number of conditions (allergy, parasitic in- 
fections, neoplasms, collagen vascular dis- 
ease), the likelihood in this case is that the 
child had ingested the eggs of T canis leading 
to visceral larva migrans. This would suggest 
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Table 2.—Lead Poisoning Associated With Housing Rehabilitation (Patient 5) 


March 1986 


Blood Lead, 
pmol/L 
(g/dL) 

2.46 (51) 
2.07 (43) 
2.07 (43) 
1.30 (27) 


Patient 
1%-year-old boy 
32-year-old girl 
Mother 
Father 
15-year-old boy 
11-year-old girl 
14-year-old girl PE 

*EP indicates erythrocyte protoporphyrin. 


tMobilization test. 
Chelation. 


that the exposure to lead came from playing 
inand eating dirt that had been contaminated 
by atmospheric lead pollution and/or old 
leaded paint. In addition, the dirt was proba- 
bly contaminated by stool from puppies who 
had passed the eggs of T canis. 

Most of the human infections with Toxo- 
cara are asymptomatic and primarily of aca- 
demic interest. Confirmation of infection 
can best be done by measurement of enzyme- 
linked immunosorbent assay titers, as was 
done in this patient. 


IMPLICATIONS AND CONCLUSION 


This report was inspired by an article 
published in Lancet in 1961 by Yudkin” 
entitled “Six Children With Coughs.” 
The six patients demonstrated the vari- 
ability of the problems identified by an 
astute clinician even though the chief 
complaint in each case was ostensibly 
the same. Similarly, we have found that 
children with lead poisoning differ from 
each other in a number of ways. These 
include variations of duration and 
source of exposure and related prob- 
lems, such as anemia and eosinophilia. 
We have learned that many children 
with elevated lead levels cannot be 
treated simply by following a protocol. 

As with any chronic condition, man- 
agement of lead poisoning requires lon- 
gitudinal follow-up. Blood lead and EP 
levels go up at different rates, they pla- 
teau, and they fall depending on vari- 
ables such as age, persistence of expo- 
sure to lead hazards, associated iron 
deficiency, and treatment interven- 
tions. Single blood lead and EP levels 
provide only minimal information and 
for long-term management, cumulative 
laboratory results on flow sheets are 
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(ng/dl) 


April 1986 


Blood Lead, 
pmol/L 
(g/dL) 

2.60 (54) 
1.59 (33) 
1.68 (35) 


EP, 
pg/dL 


0.82 (17) 
0.48 (10) 
0.24 (5) 


4.83 (100) 
3.86 (80) 
2.90 (60) 
1.93 (40) 


PB, pmol/L (g/dL) 


0.97 (20) 


0 
10/86 12/86 7/87 
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Fig 6.—Laboratory results for patient 6 (born May 17, 1984). FEP indicates free erythrocyte 


protoporphyrin. 


helpful. In addition, we now plot all 
blood lead and EP results whenever mo- 
bilization tests and/or chelation therapy 
are performed (Figs 1 through 6). This 
affords visual evidence of change in 
blood levels over time. 

While most physicians have been edu- 
cated about the harmful effects of lead 
poisoning, practical case management 
may be confusing and frustrating. Even 
primary care physicians committed to 
the general principles of lead preven- 
tion frequently have limited clinical op- 
portunity to treat children with lead 
poisoning. 

Overall, the identification and treat- 
ment of most children is straightfor- 
ward, especially when lead results are 
monitored longitudinally. By becoming 
familiar with a few instructive patterns 
of lead management, physicians caring 
for children with lead poisoning can 
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treat and refer children efficiently. For 
some children, lead toxicity is a chal- 
lenging chronic problem requiring mul- 
tiple interventions over time. Concomi- 
tant problems, such as iron deficiency, 
must be recognized and treated. It is 
important to test siblings whenever a 
case has been identified. Physicians 
caring for children with lead poisoning 
must be prepared to follow up these 
children for several years. A team ap- 
proach involving public health and envi- 
ronmental personnel is necessary. 

It is clear that aggressive communi- 
ty-wide screening programs directed at 
children at risk can lead to early recog- 
nition of affected children. Equally im- 
portant is continuing community educa- 
tion to ensure that new parents are 
made aware of the potential dangers of 
leaded paint chips. This is important as 
long as housing stock built before 1940 is 
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available. Even more important would 
be an aggressive primary prevention 
program that would identify and elimi- 
nate lead hazards in the environment 
before they affect children. 


Patients 4, 5, and 6 were referred from the prima- 
ry care practices of Drs A. Freshman, R. M. Cor- 
win, and M. J. Dunbar, respectively. 

Mary Burdick, Ann Levy, RN, Brenda Helu, and 
H. J. Brown, MD, and H. Hartenstein, MD, re- 
viewed the manuscript. 
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Special Feature 


Radiological Cases of the Month 


Amanda Mary Dove, MD, Leland L. Fan, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


A 8-year-old, previously healthy girl 

was admitted after a 2-hour, sus- 
tained right-sided focal seizure, which 
responded to diazepam (Valium) and 
phenytoin sodium (Dilantin). 

The medical history was positive for 
recent dental work and a viral upper 
respiratory tract infection, but negative 
for fever, ingestions, head trauma, or 
lesions suggestive of herpes. There was 





Accepted for publication August 4, 1989. 

Contributed from the Department of Pediat- 
rics, University of Colorado Health Sciences Cen- 
ter, Denver. 

Reprint requests to the Department of Radi- 
ology, Childrens Hospital of Los Angeles, 4650 
Sunset Blvd, Los Angeles, CA 90027 (Dr Wood). 





Figure 1. 


AJDC—Vol 144, September 1990 


no recent travel outside the United 
States. 

The patient’s medical history was 
negative for perinatal insults or a known 
seizure disorder. There was no history 
of exercise intolerance, cyanosis, or he- 
moptysis. 

Pertinent findings on the physical 
examination included an alert, well- 
nourished 8-year-old girl weighing 23.5 
kg. Her cardiac examination results 
included a regular heart rate, with a 
regular rhythm. On cardiac ausculta- 
tion there was a normal S,, a physiolog- 
ically split S, and a grade 2/6 fairly 
harsh, late-peaking systolic murmur, 
best heard at the apex, and radiating 
to the axilla. There was no gallop. Pulses 


were full and equal throughout. The 
patient’s musculoskeletal examination 
revealed clubbing of her terminal digits. 
Her neurologic examination showed 
right-sided facial and right upper ex- 
tremity weakness. She had decreased 
strength in the right arm, especially 
distally, and deep tendon reflexes were 
absent in the right upper extremity, but 
were 2+ in the right lower extremity. 
The left upper and lower extremities 
had 2+ reflexes. 

Initial laboratory values were all nor- 
mal but remarkable for a hematocrit of 
0.51; spinal fluid was normal. A cranial 
computed tomographic sean (Fig 1) and 
a chest roentgenogram (Fig 2) were 
obtained. 





Figure 2. 
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Denouement and Discussion 


Pulmonary Arteriovenous Malformation 
` Presenting With Brain Abscess 


Fig 1.—Cranial computed tomographic scan shows a low-density lesion in the left parietal lobe with contrast “ring” 


enhancement (arrow). 


Fig 2.—Posteroanterior roentgenogram of the chest shows a soft-tissue density (arrow) at the apex of the left 


hemidiaphragm. 


Fig 3.—Technetium 99m sulfur colloid scan. Early phase flow imaging of the chest demonstrates a focus of increased 


activity in the left lung base (arrow) that corresponds to the soft- 


flow pattern is indicative of a pulmonary arteriovenous malformation. 


The patient was taken to the operating 
room for surgical drainage of a brain abscess. 
While she was under anesthesia, intubated, 
and ventilated, the patient’s oxygen satura- 
tion remained at 80%. A diagnostic 1.6-Ci 
technetium 99m sulfur colloid scan (Fig 3) 
was obtained postoperatively. 

Pulmonary arteriovenous malformation 
(PAVM) is a pathologic direct communication 
between arterial and venous vessels of the 
lung. Early classification was based on the 
number of lesions found. One or a few soli- 
tary lesions were called arteriovenous fis- 
tula, several lesions were designated “mul- 
tiple” fistulas, and lesions too numerous to 
count were called dispersed telangiectatic 
type. In an attempt to simplify and clarify 
terminology, PAVM is used to describe this 
spectrum of lesions. 

A historical review of PAVMs is provided 
by Burke et al' and reveals the following 
information. The first description of PAVM 
was reported by Churton in 1987 and in- 
volved the autopsy findings of walnut-sized 
arteriovenous aneurysms in the lungs of a 
12-year-old boy who had attacks of epistaxis 
and hemoptysis prior to death. In 1917, 
Wilkins described autopsy findings of four 
arteriovenous fistulas in the lungs of a 23- 
year-old woman who clinically had clubbing, 
cyanosis, telangiectasis, and bilateral bruits. 
The association between PAVM and the clin- 
ical triad of cyanosis, clubbing, and polycy- 
themia was first noted in 1932 by Reading. 
In 1928, Rodes recognized the association 
between telangiectasis and PAVM. The first 
clinical diagnosis of this condition was re- 
corded in 1939 by Smith and Norton. 

Pulmonary arteriovenous malformation is 
a rare congenital lesion often unrecognized 
until the second decade of life.'® In 1959 
Bosher et al‘, in a review of 350 patients, 
found only 17 patients under 10 years of age. 
Shumaker and Waldhausen’ in 1963 de- 
scribed 31 patients treated between the ages 
of 4 months and 16 years. The lesion is single 
in 64% of cases, involves the lower lobes in 
60% of cases, and is unilateral in 75% of 
cases. The sex distribution shows a 1.5 to 
1.9:1 female-to-male ratio. 

Embryologically, the congenital PAVM 
represents a failure of maturation and re- 
gression of the fetal splanchnic bed so that 
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arteriovenous communications exclude the 
pulmonary capillaries. There may be wide- 
spread blood vessel abnormality since famil- 
ial hemorrhagic telangiectasis of the Osler- 
Weber-Rendu variety often occurs simulta- 
neously. Acquired PAVM is very rare and 
has been reported after chest surgery, 
trauma, infections (actinomycosis, schisto- 
somiasis, tuberculosis), cirrhosis, and meta- 
static carcinoma. 

The spectrum of PAVM extends from mul- 
tiple microscopic lesions at one extreme to a 
single large arteriovenous aneurysm at the 
other. The actual arteriovenous malforma- 
tion is often subpleural or hilar in location. 
The fistula is fed by at least one afferent 
artery, usually pulmonary, and is usually 
drained by several pulmonary veins. The 
PAVM is lined with vascular endothelium. 
The incidence of symptoms and abnormal 
physical findings is associated with the size 
of the lesions. Single lesions greater than 2 
cm in diameter most often give rise to 
symptoms. 

The classically associated triad of symp- 
toms is cyanosis, clubbing, and polycythe- 
mia. This appearance is created by an in- 
trapulmonie right-to-left shunt in which 
unoxygenated blood flows through the ar- 
tery directly into pulmonary veins and the 
systemic circulation without gas exchange in 
the pulmonary capillaries. It is estimated 
that a 25% shunt will produce clinical find- 
ings. Thirteen percent to 56% of patients are 
asymptomatic. Symptomatic patients com- 
plain of shortness of breath, dyspnea on 
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tissue density seen on the chest roentgenogram. This 


exertion, exercise intolerance, hemoptysis, 
epistaxis, and chest pain. Epistaxis, hema- 
turia, and neurologic symptoms should alert 
the physician to the possible coexistence of 
Osler-Weber-Rendu disease. The physical 
examination reveals telangiectasis on skin 
and mucous membranes in 50% of affected 
individuals. A thrill may be felt and a bruit 
heard over the lesion. This is accentuated 
with inspiration and the Miiller maneuver, 
which increases pulmonary blood flow, and 
is diminished with the Valsalva maneuver, 
which reduces blood flow through the lung. 
Congestive heart failure, common with large 
systemic arteriovenous malformations, is un- 
usual with PAVM because of the low resis- 
tance of the pulmonary vascular bed. 

Neurologic manifestations, headache, con- 
fusion, and cerebrovascular accidents sug- 
gest a brain abscess, which is a complication 
of PAVM. Brain abscesses or thromboembo- 
lic cerebral phenomena are caused by para- 
doxical embolization of bacteria or other 
material present in venous blood shunted 
directly to the systemic arterial system with- 
out benefit of filtering through the pulmo- 
nary capillary bed. 

Chest roentgenograms are abnormal in 
most patients with PAVM. A single periph- 
eral circumscribed noncalcified lesion con- 
nected by blood vessels to the hilus of the 
lung is characteristic. Fluoroscopy may show 
pulsation. Contrast-enhaneed computed to- 
mography may demonstrate blood vessels 
connecting the lesion to the hilus, contrast 
enhancement of the lesion, and the number 
and location of lesions. Radionuclide angi- 
ography is helpful in confirming and quan- 
titating the presence of a right-to-left shunt. 
Pulmonary angiography will establish the 
number, extent, and location of the lesions 
and delineate the arterial supply and venous 
drainage. 

Therapeutic options include surgery, em- 
bolization, or regular follow-up without in- 
vasive intervention in patients with small, 
clinically silent lesions. Risks of conservative 
management are the morbidity and mortal- 
ity associated with the natural history of 
PAVM. There are very few data on postop- 
erative recurrence. Embolization is an alter- 
native to surgical resection, especially for 
patients unable to undergo surgery because 
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of the extent and multiplicity of lesions. 
Careful selective angiography prior to treat- 
ment with embolization is required since 
80% of PAVM lesions have a single feeding 
vessel and 20% have multiple feeding arter- 
ies. There is a risk of paradoxical emboliza- 
tion with complex PAVM (multiple feeding 


1. Burke CM, Safai C, Nelson DP, Raffin TA. 
Pulmonary arteriovenous malformations: a criti- 
cal update. Am Rev Respir Dis. 1986;134:334- 
339. 

2. Dines DD, Seward JB, Bernatz PE. Pul- 
monary arteriovenous fistulas. Mayo Clin Proc. 


arteries) because of septated aneurysmal 
sacs in the lesions. A second possible com- 
plication is pulmonary infarction. Emboliza- 
tion therapy has less risk of morbidity and 
mortality than surgical excision. Therapy 
with embolization or surgical excision is 
favored over conservative management. In 
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3380-g black female infant was ad- 

mitted to the hospital at 2 weeks 
of age with a 2-day history of irrita- 
bility and anorexia. She presented 
with respiratory distress, peripheral 
cyanosis, and shock. The pregnancy, 
labor, and delivery had been unre- 
markable. Her birth weight was 
3400 g. A diagnosis of hypoplastic left 
heart syndrome, Escherichia coli sep- 


sis, empyema, and urinary tract infec- 
tion was made. She underwent cardiac 
catheterization after antibiotic and 
supportive therapy and catheter 
drainage of her bladder had resulted 
in clinical improvement. Concomitant 
visualization of her kidneys and ure- 
ters at the time of cardiac catheteri- 
zation is shown in Fig 1, with ultra- 
sonography shown in Fig 2. 
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Denouement and Discussion 


Obstruction of the Trigone of the 
Bladder by Balloon of Foley Catheter 


Fig 1.—Postcardiac catheterization renal roentgenogram. Dilated pelves, ureters, and 
contrast-filled bladder are shown. Foley catheter with very large inflated balloon is in 
place. The bladder is dilated. 


Fig 2.—Longitudinal ultrasonography of the right flank shows right ureter (arrow). 


Fig 3.—Normal ultrasonography of the right flank after deflation of the Foley balloon. 


The imaging of the urinary tract 
during cardiac catheterization showed 
bilateral hydronephrosis and hydrou- 
reter (Fig 1). There were a number of 
reasons to suspect urinary tract dis- 
ease in this patient with complex con- 
genital heart disease and F coli uri- 
nary tract infection with sepsis. 
Urinary tract abnormalities are often 
associated with structural congenital 
cardiac defects and the incidence of 
urinary tract infection is increased in 
patients with underlying urinary tract 
abnormalities. 

Escherichia coli is the most common 
cause of urinary tract infection in ne- 
onates.'* In the majority of neonatal 
infections, it is not possible to deter- 
mine whether bacteremia precedes or 
follows urinary tract infection.* Since 
urinary tract infection is often the first 
indication of a structural abnormality,‘ 
investigation for such an abnormality 
must be undertaken. 


Renal sonography, performed after 
cardiac catheterization, revealed nor- 
mal-sized kidneys bilaterally but bilat- 
eral hydroureters (Fig 2 shows the 
right side only). Conditions that could 
be responsible for bilateral hydroure- 
ters include posterior urethral valves 
with obstruction and reflux (in a male), 
congenital urethral stricture, bilateral 
vesicoureteral reflux, primary mega- 
ureter, and prune belly syndrome. 
However, in this patient the bilateral 
hydroureters resolved when the bal- 
loon of the urinary catheter was de- 
flated (Fig 3). This patient had normal 
abdominal musculature, and a voiding 
cystourethrogram showed no evidence 
of reflux, bladder, or urethral abnor- 
malities. 

We speculate that the bilateral dil- 
atation of the urinary tract was the 
result of obstruction of the ureters at 
the trigone or, more likely, that the 
catheter obstructed the urethral open- 


ing and was not draining properly. This 
event should be included as a cause of 
bilateral dilatation of the ureters in an 
infant with an indwelling urinary cath- 
eter. We recommend that to exclude 
this iatrogenic dilatation, the urinary 
system, if dilated, should undergo im- 
aging after the urinary catheter bulb 
is deflated. 
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Book Reviews 


Pediatric Neurosurgery: Surgery of the Developing Nervous System, 
edited by R. L. McLaurin, L. Schut, J. L. Venes, and F. Epstein, 623 pp, 
$150, Philadelphia, Pa, WB Saunders Co, 1988. 


Like its 1982 predecessor, the second edition of Pediatric 
Neurosurgery, authored by members of the Section of 
Pediatric Neurosurgery of the American Association of 
Neurological Surgeons, sets out at some length the 
thoughts of its members and some appropriately chosen 
guests on the present-day practice of pediatric neurosur- 
gery. 

The aim of the first edition was said to be to provide “a 
volume of practical information useful to the student or 
practitioner, laying emphasis on considerations of funda- 
mental pathologic anatomy and physiology, diagnostic con- 
siderations and the application of various modalities of 
treatment to the conditions encountered by neurosur- 
geons.” The second edition was presented as an update, 
preserving the book’s fundamental design but intended to 
“be of interest to neurosurgeons, neurologists and those 
who care for children with disease or injury affecting the 
nervous system” and thus enlarging the target audience to 
those who will consult or collaborate with pediatric neu- 
rosurgeons as well as the neurosurgeons themselves. This 
change implies a need to consider alternative strategies. 

On the one hand, the contributors, as the leaders of their 
profession in North America, might have been invited to 
describe their personal views and practice in relation to 
each subject discussed; on the other hand, they might have 
been asked to write a summary of current world opinion. 
Both methods have their advantages and drawbacks. The 
first is often both fascinating and provocative but may 
arbitrarily neglect important areas, while the second leaves 
the reader with a balanced view of the issues and possibil- 
ities but may be short on guidance to the perplexed. Faced 
with this choice, the editors of Pediatric Neurosurgery 
seem to have adopted a laissez-faire position, with the 
positive result being that some contributors who have 
achieved significant advances in their fields are able to 
share their expertise at greater length than would be 
acceptable in most specialist journals. 

For example, Epstein and Wishoff’s essay on the surgical 
removal of intramedullary spinal tumor invites even the 
most skeptical and conservatively minded physician to 
reassess all that he or she has heard before. However, we 
would have welcomed more quantitative information on the 
frequency, extent, and duration of increased neurologic 
deficit following this sort of surgery; surely after more 
than 7 years and 165 operations the statement that the 
authors have “no [reviewers’ italics] information to suggest 
the duration of remission” is barely credible. Several 
authors achieved an excellent synthesis between their own 
special research interests and the more general aspects of 
a problem; eg, Rekate’s discussion of the treatment of 
hydrocephalus is logical and authoritative yet is by no 
means lacking in innovative ideas. 

Less successful is the treatment of those subjects that, 
for whatever reason, the editors decided to share among 
several authors. A reasonably full account of normal neu- 
rulation in chapter 1, for example, is largely repeated (with 
some additions) in chapter 4, and there is much overlap 
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between chapter 1 (normal . . .) and chapter 2 (abnormal 
. . . development of the central nervous system). The 
description of a myelomeningocele first given in chapter 2 
is repeated with variations in chapters 3 and 5, yet almost 
nothing is said about the serious clinical and ethical 
problems of the child born with a massive posterior en- 
cephalocele. 

There are other areas, too, in which the editors have 
exercised insufficient control. In chapter 7 (on craniosyn- 
ostosis) not only are some of the diagrams crude and 
aesthetically unpleasing, but the impression of improve- 
ment in skull shape following transposition craniectomy 
(Fig 7.14) is achieved by the artist’s altering the shape of 
the skull base (on which no surgery has been performed) 
from one figure to the other! There are also profound and 
apparently haphazard differences in the amount of discus- 
sion of surgical technique. The first edition disclaimed any 
intention to provide detailed information in this area, and 
similar guidelines seem to have been followed in the second 
edition, yet the majority of Raimondi’s article on intraven- 
tricular tumors is devoted to a minute description of the 
removal of such a lesion. 

One might also complain that supratentorial ependymo- 
mas are dealt with once on pages 379 and 380 where 
“surgical excision with postoperative radiation therapy” is 
advised but again on pages 383 and 384 where it is said 
that “no purpose is served by attempting a complete 
resection” and radiation is not mentioned. Humphries’ 
article on arteriovenous malformations of the brain makes 
no mention of the aneurysms of the vein of Galen, with the 
result being that these important lesions are dealt with 
only incidentally in the chapter on interventional neurora- 
diology. Humphries also barely mentions preoperative 
emobilization of arteriovenous malformations and normal 
perfusion pressure breakthrough not at all. Moreover, one 
might expect to find some discussion of the natural history 
of arteriovenous malformations from the point of view of 
the continuing risk of hemorrhage even in those that are 
so far unruptured. 

In the section on trauma Argenta and Adson do a good 
job of displaying the versatility of modern plastic surgery 
and Mealey rightly allows himself to be bound by the data 
rather than by prejudice when he advises against routine 
antibiotic therapy for traumatic cerebrospinal fluid rhinor- 
rhea. The chapters on intracranial hypertension are logical, 
thorough, and helpful. Bruce and Schut’s conservative 
attitude to the management of cerebral contusions in young 
people, even when accompanied by edema, is well stated, 
although some may doubt whether these are always so 
benign and easily managed as the authors seem to suggest. 
Hudson and colleagues give good advice on the manage- 
ment of peripheral nerve injuries, but one must deplore 
their use of patronizing and elitist language. 

Inevitably, in a volume over 600 pages long there are 
some verbal infelicities. “Elegant” for “eloquent” (p 205) 
referring to areas of the cortex and the neologism “incon- 
tinuity” (p 320) are venial, but a sentence that starts “If 
after total excision there is obvious tumor left behind 
.. ” (p 407) betrays the nodding of a neurosurgical Homer. 
Some of the reproductions of plain roentgenograms are 
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suboptimal. The omission of any indexed reference to 
ventriculostomy is surprising and may be disconcerting to 
a harassed resident in need of support. Finally, and perhaps 
inevitably, a random sample of 300 references revealed only 
10 that were published later than 1985, suggesting that at 
least some of the views propounded here may prove to be 
out-of-date before publication. 

When the North American leaders of any medical spe- 
cialty combine to provide an in-depth picture of what they 
are doing, the result is bound to be stimulating and 
authoritative. Yet we are left with the impression of an 
opportunity only partly seized and would plead for greater 
uniformity of presentation and a more robust attitude to 
redundancies in future editions. If a blue pencil is insuffi- 
cient to achieve conformity, how about a big stick? 

Nonetheless, one may take pride and satisfaction in this 
demonstration of the rate and extent of progress in a new 
specialty and perhaps particularly in the extent to which 
clinical practice is now tied to scientific demonstration 
rather than to ex cathedra assertions. This book, despite 
some imperfections, deserves a place in the libraries of all 
who are interested in pediatric neuroscience. 

A. NORMAN GuTHKELCH, MD 
L. Puitie CARTER, MD 
Section of Neurosurgery 
University of Arizona 

Health Sciences Center 

1501 N Campbell Ave 

Tucson, AZ 85724 


Renal Disease in Children: Clinical Evaluation and Diagnosis, edited by 
A.Y. Barakat, 528 pp, with illus, $70, New York, NY, Springer-Verlag NY 
Ine, 1989. 


Texts concerning pediatric nephrology are relatively rare. 
Such volumes have varied from the small and compact (Royer 
et al, Pediatric Nephrology, 1974; Urizar et al, Pediatric 
Nephrology, 1983; and Lieberman, Clinical Pediatric Ne- 
phrology, 1976) to the larger and somewhat more complete 
(Rubin and Barratt, Pediatric Nephrology, 1975; Edelmann, 
Pediatric Kidney Disease, 1978; and Holliday et al, Pediatric 
Nephrology, 1987 [2nd edition]). Thus, a new text dealing 
with pediatric renal disease is a welcome addition. However, 
as the authors point out in the preface, this text is not a 
complete, definitive work on all aspects of kidney disease in 
children. According to the authors, the book is meant to be 
“a desk reference and . . . a manual .. . to help in the 
diagnosis of disease and interpretation of relevant clinical 
laboratory data.” The chapters are dedicated to the pertinent 
aspects of the history and physical findings of the child with 
suspected renal disease and to the laboratory evaluation 
(including a nicely done chapter on the physical examination 
of the kidneys, ie, the urinalysis). Specific chapters are 
devoted to testing of glomerular filtration rate and to the 
imaging of the kidneys and urinary tract and the kidney 
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biopsy. There are chapters dealing with specific renal findings - 


(ie, hematuria and proteinuria, and urinary tract infection) 
and specific diseases (ie, glomerular disease, tubular disease, 
systemic diseases with renal manifestations, prenatal renal 
abnormalities, renal calculi, acute and chronic renal failure, 
and transplantation). There are also chapters devoted to acid- 
base and electrolyte abnormalities. 

The authors fulfill their mission in making this text a useful 
guide for readers seeking direction in evaluation and in initial 
therapy for children with signs and symptoms of renal disease 
or children with diseases that may have a renal component. 
The chapters are well written and can be read in a short 
time. They are replete with well-designed tables, charts, and 
algorithms. The editor is to be congratulated for such 
consistency throughout the text. The references are kept to 
a minimum, and most are for those interested in further 
reading; a few are older and probably given for historical 
interest. The sections on laboratory evaluation are particu- 
larly well done, pointing out methods, interpretation, and 
the errors that can occur in the laboratory. Chapters such as 
the one on renal biopsy are of value for those not familiar 
with the procedure who wish to gain some understanding of 
the whys and hows and the importance of handling the 
specimen after the procedure. Although specifie techniques 
may vary from institution to institution, it is a useful place 
for the uninitiated to start. 

Likewise, the section on transplantation is useful for the 
student or resident who needs an overview of aspects relating 
to the process of evaluating the donor, recipient, and care for 
the child with a renal transplant. My only disappointment in 
the text is that there is no section on dialysis. This would 
have served as another useful overview for the physician not 
accustomed to various dialysis techniques available for chil- 
dren. 

The appendices at the end of the book are also useful. 
These include conversion tables for those who still have 
trouble converting mg/dL to pmol/L, and formulas for 
glomerular and tubular functions. There are the usual height 
and weight charts, as well as charts for kidney length. 
Finally, there is a compendium of conditions and syndromes 
associated with renal abnormalities. 

This text can be well used by all physicians taking care of 
children. For those in practice, it will provide a guide for 
diagnosis and initial treatment; for students and residents, 
it will provide valuable overviews of various areas of kidney 
disease in children; for nephrologists, it is a handy all-in-one 
reference source for the formulas and. syndromes that are 
filed in a dozen different places. The authors have accom- 
plished their stated mission with this useful addition tothe 
list of texts in pediatric nephrology. 

Ben H. Brounarp, MD 
Department of Pediatric Medicine 
The Cleveland Clinic Foundation 
9500 Euclid Ave 

Cleveland, OH 44195 
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Montgomery, AL 36116. 


COASTAL MAINE — Excellent position for ener- 
getic, BC/BE pediatrician to join growing, general 
pediatric practice or establish solo with good cross 
coverage. Affiliate with modern, Level Il, regional, 
referral center with sub-specialties well represented. 
idyllic location for ocean lovers. Accessible to fine 
cultural, educational, and recreational opportuni- 
ties. Competitive compensation package. Send CV 
to: New England Health Search, 63 Forest Avenue, 
Orono, ME 04473. Or call: (207) 866-5680 or (207) 
866-5685. 


ROCHESTER, NEw YORK 


Eleven-member pediatric division of multi- 
specialty group practice serving prepaid and 
fee-for-service patients looking for twelfth 
pediatrician to do both general pediatrics and 
departmental administration. Previous expe- 
rience in medical management preferred. 
Subspecialty interests possible. University 
affiliation encouraged. Competitive salary and 
benefits. Located in attractive metropolitan 
area with many cultural and recreational 
advantages. 


























Send resume or call: 


ROCHESTER MEDICAL GROUP, P.C. 
Attention: James Tobin, MD 
800 Carter Street, Rochester, NY 14621 
(716) 338-1400, Extension 4040. EOE, M/F 





NORTHEASTERN NEW YORK pediatrician to join 
two other board-certified pediatricians. Practice 
with young primary care group. Excellent in-patient, 
out-patient facilities. Adirondack Mountains, lakes, 
skiing, theater, race track, performing arts center all 
within twenty minutes. Contact: Daniel C. Larson, 
MD, Medical Director, Upper Hudson Primary Care 
Consortium, Two Broad Street Plaza, P.O. Box 222, 
Glen Falls, NY 12801. (518) 798-3555. 


NORTH CAROLINA — BE/BC pediatrician needed 
to join two others in a busy, private practice in east- 
ern North Carolina. Competitive salary and fringe 
benefits, leading to partnership. Please send a CV 
with reply to: Box #109, c/o AJDC 





PEDIATRICIAN 


Virginia — Modern 153-bed, acute care hospital has an 
excellent opportunity for a board-certified/-eligible pediatrician. 
Medical service area population of 55,000. 
Partnership/association available with coverage. New office 
building available. Very competitive financial package and 


relocation. Beautiful mountainous plateau area fifty miles 


from Roanoke, with exceptional cultural, educational and 
recreational opportunities. 


Contact: 


Assistant Administrator 
P.O. Box 759, Pulaski, VA 24301 @ (703) 980-6822 








1053 





1054 





PRACTICE OPPORTUNITIES 
FARMINGTON, MICHIGAN 


Botsford Pediatric 
Associates, P.C., 

a growing pediatric 
practice affiliated with 
Botsford General Hospital 
in Farmington, offers a 
unique practice opportunity 
for two board certified/ 
board eligible pediatricians 


With a professional staff of 
over 350 physicians, 
Botsford is a 336-bed 
teaching hospital serving 
Metro Detroit. A house 
staff of over 100 residents 
and interns train in sixteen 
different specialties and 





subspecialties 
general Botsford offers a highly 
hospital competitive salary and 


excellent benefits. Send 


Botsford General Hospital C.V. to: Ellis Siefer, D.O., 
28050 Grand River Avenue Vice President, 
Farmington, MI 48336-5967 Medical Affairs. 


CHAIR, 


DEPARTMENT OF 
PEDIATRICS 


Dynamic, innovative physician sought as the first full-time Chair 
of Pediatrics for this 330-bed site of a recently merged 830-bed tertiary 
care hospital. Extensive experience in administration is less 
important than a sound clinical background, solid leadership ability 
and enthusiasm. The Pediatrics Department of The Allentown 
Hospital--Lehigh Valley Hospital Center has 38 pediatricians on 
staff, 11 of whom are subspecialists. They care for over 3,000 
newborns each year and admit children to a 28-bed pediatric unit 
and a 20-bed level III Regional Neonatal Intensive Care Unit. We 
serve an area of close to one million people and are looking for a 
progressive physician to move the department forward. The hospital 
is a component of HealthEast, a regional, not-for-profit health care 
system. 


The hospital is located in Allentown, a prosperous and cosmopolitan 
city located one hour north of Philadelphia and one and one-half 
hours west of New York City. It is a lively area culturally and offers 
a great many choices to outdoor sports enthusiasts. 


Candidates with an interest in administration and a familiarity with 
acommunity hospital environment should submit their curriculum 
vitae in confidence to Martha A. Lusser, M.D., Chair, Search 
Committee, c/o HealthSearch, 50 College Drive, Suite 325, 
Allentown, PA 18104 or call (215)778-7993 for descriptive brochure. 
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MAINE — Exceptional opportunity for BC/BE pedi- 
atrician to join established practice recognized for 
its comprehensive child health care. Affiliate with 
50-bed, community hospital with all subspecialties 
represented. Four seasons recreation area with easy 
access to White Mountains. Family-oriented com- 
munity thirty minutes from cultural and academic 
center; 45 minutes from coast. Competitive financial 
package with salary guarantee and early partner- 
ship being offered. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Or call: 
(207) 866-5680 or (207) 866-5685. 


LEWISBURG, TENNESSEE 
Looking for an excellent opportunity? 


Pediatrician is needed for a rapid growth 
area in 119-bed rural hospital located 
between Nashville, Tennéssee and Hunts- 
ville, Alabama. Partnership or solo prac- 
tice can be established with cross- 
coverage available. Substantial monthly 
salary guarantee, all insurances paid, plus 
a quiet lifestyle in a beautiful country 
setting. Contact: 


Doug Dailey 
Lewisburg Community Hospital 
P.O. Box 1609, Lewisburg, TN 37091 
(615) 359-6276 























BC/BE PEDIATRICIAN wanted to join two pediatri- 
cians in well-established, growing pediatric practice 
affiliated with medical center. Beautiful location, 
family oriented. First year salary with malpractice, 
health and disability insurance, four weeks vacation, 
and CME allowance. Early partnership for right phy- 
sician. Contact: Dr. Peipon, Alvarado & Associates, 
P.A., 207A Maryland Avenue, Salisbury, MD 21801. 





PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 





wm 


Ze 
KAISER PERMANENTE 
Good People. Good Medicine. 


Are you concerned about 
the time spent on practice 
management and the time 
remaining for patient care 


Are you concerned about 
your revenue base, margin 
of profit, and your retire- 
ment plan 


Are you concerned about 
the quality of your life 


Maybe you should consider a pediatric 
career with The Permanente Medical 
Group of Northern California. 


The Stockton Medical Offices is recruit- 
ing pediatricians — five of eleven 
pediatricians in this department came 
from fee-for-service. 


If interested, please contact: 


Jack L. Gilliland, MD 
Chief of Pediatrics 


The Permanente Medical Group, Inc. 
1305 Tommydon Street 
Stockton, CA 95210 e (209) 476-3346 


| 
INFECTIOUS DISEASE 
SPECIALISTS 


The Saudi Arabian Oil Company’s (SAUDI ARAMCO) 
Dhahran Health Center (DHC) in Saudi Arabia needs Pediatric 
Infectious Disease Specialists to join a staff of 17 in its 
modern 483-bed hospital. 


The DHC functions as a referral center for a patient 
population of approximately 200,000 and the medical problems 
encountered are varied and challenging. It has the latest medical 
equipment and special care units including a 10-bed Neo-Natal 
ICU, a 8-bed Pediatric ICU, and a 16-bed intermediate care 
unit. 


American Board Certification in Pediatrics and 2 years 
after residency required. Board Certification in subspecialty 
preferred. 


Employment with Saudi Aramco will provide you with an 
interesting lifestyle in a multicultural environment with 
comfortable family living arrangements. Benefits include free 
\ medical care while in Saudi Arabia, fine schools and a broad 
spectrum of recreational opportunities. We provide an attractive 
compensation package including an expatriate premium plus 
36 calendar days of vacation annually, allowing for extensive 
travel. 


For consideration, CALL OUR 24 HOUR, 7 DAYS PER 
WEEK TOLL-FREE NUMBER 1-800-221-3333, EXT. R11. 


SAUDI ARAMCO 


World Class Opportunities 


~as 
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PEDIATRICIAN 


Immediate opportunity to 


associate with five 
pediatricians in a 70-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 
Send CV to: 


RONALD H. DEERING, MD 


Christie Clinic Association 
101 West University 
Champaign, IL 61820 








pediatrician in busy general pediatric practice at 
multi-specialty clinic; excellent facilities at both 
clinic and hospital. Excellent salary and benefits. 
Prime outdoor recreational area. Contact: Terry 
Coplin, 840 Hill Avenue, Moses Lake, WA 98837. 
(509) 765-0216. 





PEDIATRICIAN — Thriving, general pediatric prac- 
tice, lovely suburban New Jersey location, strong 
emphasis on patient education and highest quality 
care seeks BC/BE pediatrician, half- or full-time to 
start as soon as possible. Salary/benefits negotia- 
ble. Partnership option. Send CV/resume to: Box 
#114, c/o AJDC. 


SOUTHERN OHIO: Seventh BE/BC pediatrician for 
60 plus physician M/S group in progressive, scenic 
community. Enjoy top income, partnership in year 
two, 6 plus weeks vacation/CME, and extensive 
benefits. 269-bed hospital with approximately 1,200 
births adjoins clinic. Call Georgetta: (800) 328-3666. 


SOUTH CENTRAL PENNSYLVANIA: Join two, 
young BC pediatricians in busy practice 1% hours 
from DC. Offer includes salary plus production 
bonus, paid malpractice, health insurance, and 
potential partnerhsip. Attractions: 217-bed hospital, 
850 plus births, Level Il Nursery, one office, no 
HMOs! Call Georgetta: (800) 328-3666. 


PEDIATRICIAN — BE/BC to join three others to 
cover pediatric unit, newborn ICU and delivery suite 
in large, progressive, community hospital, with 
excellent subspecialty support. Competitive salary 
with liberal fringe benefits including malpractice insur- 
ance, paid vacation, education leave and expenses, 
and health insurance. If interested, please contact: 
Gordon Borkat, MD, (216) 476-7237. Or send CV to: 
18101 Lorain Avenue, Cleveland, OH 44111. 


TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Competitive salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 














Wisconsin 





Pediatrics BE/BC 


It’s never too late for a new beginning! Dial 
1-800-338-0568 and discover “The Right Choice” 
for your medical practice in beautiful Southern 


Wisconsin. 


The Monroe Clinic associates practice medicine 
without the distractions of office management. 
There is no financial investment and you will have 
easy access to high quality peers or specialists for 
consultation. Associates enjoy regular hours with 
call sharing and predictable time off for continu- 
ing medical education and vacations. 


For an early prescription to a lasting, equitable 
partnership, please call or send your curriculum 
vitae to Robert Enterline, Physician Staffing Direc- 
tor, The Monroe Clinic, 1515 Tenth Street, Monroe, 


Wisconsin 53566. 


“equal opportunity employer” 


DoS aS ea A | 
The Monroe Clinic 
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staff model HMO, committed to quality personalized 
care, has an immediate opening for a BE/BC pedia- 
trician. As a full-time member of our respected staff, 
you will work in our modern, well equipped facility 
located in the Merrimack Valley area of Massachu- 
setts, just 22 miles north of Boston. We are seeking 
candidates with impeccable credentials, emphasiz- 
ing interpersonal skills and a commitment to prim- 
ary patient care. Competitive salary and benefit 
package. Send CV to: Director of Professional 
Human Resources, Medical East Community Health 
Plan, One Worcester Road, Framingham, MA01701; 
or call: (508) 879-0077 collect. 





WASHINGTON — Established, four full-time/two 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community 
in midst of mountains and water, one hour from 
Seattle. Local hospital and nearby childrens’ hospi- 
tals. Opportunity to practice a wide range of pediat- 
ric skills. Competitive salary; early partnership. 
Reply with cover letter and CV to: Medical Director, 
2625 Wheaton Way, Suite A, Bremerton, WA 98310. 
(206) 479-1651. 





TEXAS — BC/BE pediatrician to join busy, seven- 
person group in Corpus Christi Gulf Coast Metro- 
plex. Competitive salary, incentives, benefits; 
knowledge of Spanish preferred. Contact: Edgar 
Cortes, MD, 3435 South Alameda, Corpus Christi, 
TX 78411. (512) 855-7346. 





PEDIATRICIAN: University of California, Davis 
seeking board-eligible pediatrician to provide clini- 
cal coverage on rotation basis. Clinical areas include 
NICU, Acute Care Clinic, Ward, PICU. Rotation 
includes night call coverage. $72,000 annual salary, 
including benefits. Must have current California 
medical license. Send resume to: Len Wong, MD, 
Department of Pediatrics, 2516 Stockton Boulevard, 
Sacramento, CA 95817. The University of California, 
Davis is an affirmative action/equal opportunity 
employer. Open until filled. 


LOUISIANA 


Seeking board-certified or board 
-eligible pediatricians to provide 
part-time or full-time ambulatory 
services. 


Responsibilities may include 
emergency room, child sexual 
abuse, transport, house coverage, 
or other services based on interest. 


Our 153-bed hospital, Louisiana's 
only full service pediatric facility, 
provides multi-disciplinary care to 
patients from Louisiana and the 
Gulf South. 


New Orleans offers a warm cli- 
mate, a variety of entertainment 
and leisure activities, and the 
country's best food and music. 


Louisiana license or qualifica- 
tion for licensure required. For 
consideration, send CV to: 


Alan Robson, MD 
Medical Director 
Children's Hospital 
200 Henry Clay Avenue 
New Orleans, LA 70118 





a 





TP 


e i ee a gare 





ional Opportunities 


| VIRGINIA — Three person pediatric group seeks 
BE/BC pediatrician interested in full-time, primary 
care oriented practice in a growing community near 
the Blue Ridge Mountains. Contemporary office, 
friendly staff, easy access to metropolitan DC area. 
Box #112, c/o AJDC. 










HAWAII 
Two pediatricians (BC/BE) to join 
23 pediatricians in the Hawaii 
Permanente Medical Group, a 
large multi-specialty group with 
its own hospital and Level III 
nursery, providing care to Kaiser 
Health Plan members on Oahu, 
and in transfer from Maui and 
Hawaii. A commitment to patient 
advocacy and quality primary 
care is essential. Available late 
summer, 1991. Send inquiries 
and CV to: 


Yi-Chuan Ching, MD, Chief 
Department of Pediatrics 
Kaiser Permanente 
Medical Center 
3288 Moanalua Road, 
Honolulu, HI 96819 


An equal opportunity employer 

























PEDIATRICIAN with neonatology fellowship expe- 
rience to join pediatric group. Central New Jersey, 
1% hours New York City, Philadelphia, beaches, 
skiing. 443-bed community teaching hospital. 
Assistance with start-up costs. Send CV to: Box 


#113, c/o AJDC. 


openings for 


Cardiology 
Pulmonology 
Hematology/Oncology 
Intensivist 





Professional í 
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MAINE — Pediatric hematologist/oncologist. Join 















portunities 


well-established, hospital-based pediatric service 
affiliated with 400-bed tertiary center serving over 
400,000. Joint medical school appointment. P.O.G.- 
satelite. University community. One hour from coast- 
al resorts; two hours from premier ski area. One 
hour flight from Boston. Competitive salary and 
benefits. Send CV to: New England Health Search, 
63 Forest Avenue, Orono, ME 04473. Or call: (207) 
866-5680 or (207) 866-5685. 


TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Compeititve salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


ESTABLISHED two person practice experiencing 
explosive growth looking for BE/BC pediatrician. 
Located on the beautiful southern California coast, 
one hour north of Los Angeles. May begin anytime. 
For information contact: Mark Freedenberg, MD, 
2793 Loma Vista Road, Ventura, CA 93003. (805) 
656-3900. 


PEDIATRICIAN — Expanding multi-specialty group 
practice in the San Diego area seeks third board- 
certified pediatrician. Excellent starting salary plus 
benefit package including professional liability 
insurance, three weeks paid vacation, relocation 
allowance, one week CME time, CME allowance, 
cafeteria plan for dependent child care, ESOP. Send 
CV to: Physician Recruitment, Inland East Medical 
Clinic, Inc., 10201 Mission Gorge Road, Suite L, 
Santee, CA 92071. (619) 449-4822, Extension 279. 


PEDIATRICIAN to join busy, small group practice. 
Town of 100,000, one hour north of San Francisco. 
Call shared with other pediatricians. Guaranteed 
salary leading to partnership. Send CV to: Pediat- 
rics, 990 Sonoma Avenue, #5, Santa Rosa, CA 
95404, 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ___, c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 

















Pediatric Subspecialists 


The ety ot South Dakota School of Medicine currently has 
the following BE/BC pediatric subspecialties: 


Neurology 
Surgery 
Neonatology 
Infectious Disease 


These are full-time academic positions ideally suited for the 
Clinician scholar who wishes to develop and guide a pogram 
which will have a significant impact on the healthcare o 
children. Although our program is heavily slanted toward 
medical student education and patient care, the department 
encourages and provides ample resources for clinical and 


laboratory research. 


Sioux Falls is located in the geographic center of America with 
friendly people who exemplify traditional midwestern values, 


Our community 


has a strong economic 


base, growing popula- 


tion and a progressive educational system. Included in David 


Frankes' book, America's Fi 


Safest 


ities, Sioux Falls also offers 


numerous cultural opportunities. South Dakota's four season 
climate welcomes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 


Q 


Carl Hinson e (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 


Sioux Falls, SD 57117 



















CLINICAL CENTER 


STUDY OF SHORT 
STATURE 


The Developmental Endocrinology 
Branch of the National Institute of 
Child Health and Human 
Development (NICHD) is recruiting 
children with non-growth hormone- 
deficient short stature for a 
placebo-controlled trial of the effect 
of growth hormone treatment on 
final adult height. 






















Children may be 9 to 14 years of 
age, prepubertal or just starting 
puberty, shorter than the median 
height of children 2-1/2 years 
younger. Health should be normal. 
Children with prior growth hormone 
or androgen treatment, or current 
ritalin or steroid treatment are not 
eligible to take part. Children will 
be evaluated to determine that 
their growth hormone secretion is 
normal. Children will be assigned 
randomly, in a double-blind 
fashion, to receive either growth 
hormone or placebo injections 
three days per week until adult 
height is achieved. 



















There is no charge for evaluations 
performed or for treatment 
received as part of this study. 
Patients must be able to visit the 
NIH campus in Bethesda, 
Maryland (near Washington, DC) 
every six months. Travel costs will 
be provided once patients have 
been admitted to the study. 













Gale Heavner, R.N. 
Study Coordinator 
(301) 496-8205; 







Susan R. Rose, M.D. 
University of New Mexico 
(505) 277-5551; 










Judith Levine Ross, M.D. 
Hahnemann University 
(215) 448-7710; 









Gordon B. Cutler, Jr., M.D., 
Chief, Section on Developmental 
Endocrinology 
Bldg 10, Rm 10N262, 
National Institutes of Health 
Bethesda, MD 20892 
(301) 496-4686 
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QUALITY 


STABILITY 


LEADERSHIP 


GROWTH 


SUPPORT 


REWARDS 


KAISER PERMANENTE 
Good People. Good Medicine. 




















million. 


institutions. 


staff instructor. 
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Savannah, population 150,000, is located on an intercoastal waterway near 
the Atlantic and carries civic pride unique to a city this size. The city has 
the nation’s largest designated historic area, with an architectural and 
cultural heritage spanning three centuries. Savannah’s sunny climate also 
permits outdoor activities most of the year. 


MEMORIAL MEDICAL CENTER offers excellent benefits accompanied by 
a highly attractive financial package for this important position. Please 
send inquiries and curriculum vitae to: Martin H. Greenberg, MD, 
Department of Pediatrics, MEMORIAL MEDICAL CENTER, INC., P.O. 
Box 23089, Savannah, GA 31403-3089. 


THE PERMANENTE MEDICAL GRoupP,INC. 
NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc., the largest multispecialty 
group practice in the U.S., is undergoing explosive growth in 
its Northern California region: the San Francisco Bay Area, 
Sacramento and the Central Valley. Our rapid increase in 
membership has created practice opportunities throughout 

the region for additional BC/BE Pediatricians. 


Our physician-managed group is part of the comprehensive 
Kaiser Permanente Medical Care Program. As a TPMG physi- 
cian, you have access to the latest medical technology and 
resources, the support of colleagues in all subspecialties — 
and the opportunity to provide excellent health care without 
the burdens of managing a practice. 


TPMG offers many benefits: scheduled time off with cross- 
coverage provided by your colleagues, malpractice insurance, 
a substantial retirement program and special arrangements for 
physicians transferring from established practice. Please call or 
send CV to: The Permanente Medical Group, Inc., Richmond 
Prescott, M.D., Physician Recruitment Services, Dept. 
AJDC-9834, 1814 Franklin, 4th Floor, Oakland, CA 94612. 
(800)777-4912, Equal Opportunity Employer 








FACULTY POSITION 
in PEDIATRICS 


MEMORIAL MEDICAL CENTER in Savannah, Georgia seeks a board eligi- 
ble/board certified Pediatrician to join its Department of Pediatrics. This 
generalist position offers a unique academic environment, university- 
trained colleagues and a sound teaching program. MEMORIAL is a 475-bed 
tertiary center in southeast Georgia serving a population of more than 1 


MEMORIALS Department of Pediatrics provides educational experience 
for residents rotating through its various services, to Medical College of 
Georgia students in their required third year core pediatric experience, and 
to senior students choosing pediatrics as an elective. The Department is 
under the guidance of the Director and Associate Director of Education 
in Pediatrics, both full-time, hospital-based physicians. The staff is sup- 
plemented by attending pediatricians and visiting professors from affiliated 


MEMORIAL MEDICAL CENTER specializes in the care of sick newborns 
and children. A modern, tertiary level newborn center services the 24 coun- 
ties of southeast Georgia. Newborn facilities include 36 full-term (normal) 
bassinets, 12 ICU beds and ten intermediate care beds. Children are treated 
in the 43-bed pediatric center; pediatric ICU has 7 beds. Inpatient rounds 
take place twice daily with a community-based attending and/or full-time 


Equal Opportunity Employer M/F 








Professional Opportunities 
PEDIATRICIAN with training in behavioral and/or 
developmental pediatrics. Part-time. Resident super- 
vision of behavioral curriculum development in 
primary care pediatric training program. Call or 


write: Dr. Emalee Flaherty, MD, Columbus Hospital, 
2520 Lakeview, Chicago, IL 60614. (312) 883-5908. 





HERSHEY, PENNSYLVANIA — Rapidly growing 
solo practice with CRNP seeking two BC/BE pedia- 
tricians. Practice has special emphasis on behav- 
ioral developmental pedicatrics, allergy/asthma. 
Two community hospitals with Level IIl nurseries 
available. Many life style amenities. Contact: Glen S. 
Bartlett, MD, Hershey Pediatric Center, 441 East 
Chocolate Avenue, Hershey, PA 17033. (717) 
533-7850. 


PEDIATRICIAN 


Salary above minimum is based on 
training and experience. Immediate 
openings for board-eligible pediatrician 
for Wayne County Health Department 
Clinic. Full-time, 8:00 AM - 4:30 PM, 
Monday- Friday. Excellent benefits. 


Send resume or CV to: 
Wayne County 
Health Department 
Wayne County Complex 
Westland, MI 48185 
Attention: Patricia Fleming 
(313) 467-3399 
Equal opportunity employer 





ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851. 











PEDIATRICIAN — Board-certified/-eligible. Excel- 
lent opportunity for well-trained physician to join a 
50-physician multi-specialty group in progressive, 
dynamic practice. Well-established, 5-physician 
department. Affiliate hospital recently underwent 
complete renovation and expansion. Competitive 
salary/comprehensive benefit package includes: 
malpractice insurance, flexible benefits plan, 401K 
and profit sharing, relocation assistance. Send CV: 
Olmsted Medical Group, Attention: Susan Schuett, 

210 Ninth Street Southeast, Rochester, MN 55904. * 



































NEW JERSEY: Full-time/part-time, BC/BE pediatri- 
cian to join five-person, established pediatric prac- 
tice, situated close to New York City. On staff of 
excellent community hospital with major university 
affiliation and pediatric house staff. Reply to: Box 
312, Tenafly, | |J 07670. 


























FLORIDA HORSE COUNTRY — BC/BE pediatri- 
cian to join highly respected and active three- 
member group in developing area. Excellent oppor- 
tunity. Send CV to: John M. Brinsko, MD, Ocala 
Pediatrics, 1500 SE 17th Street, Building 600, Ocala, 
FL 32671. 




























Faculty Positions: 











CALIFORNIA. — The Department of Pediatrics, 
UCLA School of Medicine, is seeking neonatolo- 
gists at the assistant or associate professor level to 
participate in a program in neonatal medicine at Los 
Angeles County Olive View Medical Center. Olive 
View is an integral part of the UCLA teaching and 
research program sharing house staff, faculty and 
facilities. The ability to obtain a California license is 
required. Applicants should send their curriculum 
vitae to: S. Douglas Frasier, MD, Chief of Pediatrics, 
Olive View Medical Center, 14445 Olive View Drive, 
Suite 3A108, Sylmar, CA 91342. Equal opportunity 
employer M/F. 





































Faculty Positions 

| NEW YORK — NEONATOLOGIST. Department of 
Pediatrics, State University NY at Buffalo is seeking 
faculty member to join nine-member division of 
neonatology. Assistant professor level. BC in pedi- 
atrics, BE/BC in neonatology. Responsibilities 
T include administrating and attending at the Level | 
| program and attending at the Level III Intensive 
-` Care Nursery. Teaching of neonatology fellows; 
pediatric, obstetric and family medicine residents; 
‘and pediatric nurse practitioners is also included. 
The division conducts NIH sponsored laboratory 
research and clinical research including six years of 
experience with surfactant therapy. Contact: Fred- 
erick C. Morin III, MD, Chief, Division of Neonatol- 
1 | ogy, Children's Hospital of Buffalo, 219 Bryant 
|! Street, Buffalo, NY 14222. (716) 878-7673. Affirma- 
Sal tive action/equal opportunity employers. 
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PEDIATRICIAN — Seeking BC/BE MD or DO 
pediatrician for full-time faculty position with clini- 
cal and academic responsibilities. Send CV to: 
Lawrence Jacobson, DO, Dean for Academic Affairs, 
- University of Osteopathic Medicine and Health 
Sciences, 3200 Grand Avenue, Des Moines, IA 
50312. 








Fellowships 


FELLOWSHIP IN DEVELOPMENTAL and behav- 
. ioral pediatrics: Available July 1, 1991, one-two 
years duration. Emphasis on assessment and treat- 
ment of children with developmental disabilities and 
handicapping conditions in a community setting. 
The Waterbury Regional Department of Pediatrics is 
aprimary care pediatric training program integrated 
with the University of Connecticut Department of 
Pediatrics. Independent research with the goal of 
publication is expected. Candidate must be license- 
eligible. Send inquiries to: Mark D. Simms, MD, 
M.P.H., 56 Franklin Street, Waterbury, CT 06706. An 
equal opportunity employer. 


FELLOWSHIP 


in Developmental/ 
Behavioral 
Pediatrics 


The Alfred |. duPont Institute 

Children's Hospital, a multi- 

| specialty pediatric hospital with 

: a busy developmental pediatrics 

_. Clinic, has a two year position 

| for PL-IV available. De- 

velopmental disabilities, learning 

& behavior problems. Op- 

portunity for teaching and 

clinical research. We offer an 

excellent compensation pack- 

age; benefits include on-site 

daycare center. For con- 

sideration, contact: Douglas M. 

jd Spencer, M.D., THE ALFRED 

\ i. duPONT INSTITUTE, P.O. 

Box 269, Wilmington, DE 

\ 19899. Equal. Opportunity 
| Employer. 


t Alfred |. duPont 


$ Institute 
al oF THE NEMOURS FOUNDATION 
A CHILDREN'S HOSPITAL 





Residencies 


PL-2 OR PL-3 RESIDENT: Unexpected openings 


at the University of California, Davis due to pro- 
gram expansion. May begin mid-year. Send CV to: 
Housestaff Education Office, Department of Pediat- 
rics, 2516 Stockton Boulevard, Sacramento, CA 
95817. The University of California, Davis, is an 
affirmative action equal opportunity employer. 





MEDICAL STUDENT at ivy league medical school 
seeking partner to share pediatric internship or 
residency in Boston, beginning July 1991. Reply: 
(617) 731-5982 or P.O. Box 67290, Chestnut Hill, MA 
02167. 


PL-3 RESIDENT POSITIONS available July 1, 1991. 
Due to illness and career change, the Children's 
Hospital of Pittsburgh will have two (2) openings at 
the PL-3 level for July 1, 1991. The year provides an 
excellent supervisory experience in general pediat- 
rics along with the opportunity for electives in all 
major subspecialty areas. Please contact: J. Carlton 
Gartner, Jr, MD, Director-Pediatric Residency Pro- 
gram, The Children's Hospital of Pittsburgh, One 
Children's Place, 3705 Fifth Avenue at DeSoto 
Street, Pittsburgh, PA 15213. (412) 692-5107. 





Positions Available 


THE DEPARTMENT OF PEDIATRICS at the 
Allegheny Campus of the Medical College of Penn- 
sylvania is seeking BC/BE pediatricians to provide 
inpatient coverage for hospitalized children. It is an 
exciting opportunity to provide care for pediatric 
patients with a wide variety of acute and chronic 
illnesses. Other duties include teaching medical 
students and residents. Research opportunities are 
available. If interested send curriculum vitae or con- 
tact: Adrian Dana, MD, Director Inpatient Pediatrics, 
Allegheny General Hospital, 320 East North Avenue, 
Pittsburgh, PA 15212. Telephone: (412) 359-3161. 








Practices Available 


PEDIATRIC PRACTICE AVAILABLE. Lucrative, 
well-established. Includes, modern, fully furnished 
1,500 square feet office building. Days (713) 623- 
6605. Ask for Bob Loeser. 





PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 





We Target The Physician 
You Want! 


The American Journal of Diseases of Children’s classified recruitment advertising 
section is seen precisely by the physician you need — all pediatricians and pediat- 
ric subspecialties. A total targeted physician audience of over 44,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next available 
issue is November which closes Tuesday, September 25th. 


The classified rate is $1.75 per word for one issue. For three issues or more, the rate 
is $1.60 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM 


Insert my ad 


times, beginning with the 





Place my ad under the heading 


Enclosed is my check for $ 
of my advertising schedule. 


Institution 


to cover full payment 





Contact Person 








Address 





City 


Telephone Number 











Authorized Signature 





COPY FOR CLASSIFIED ADVERTISEMENT: 





























Send all copy and payments to: 


AJDC 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
(800) 237-9851 © (813) 443-7666 
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OBJECTIVES 


l i The Osler Institute 
Pediatrics Board Review Course 


September 25-30, 1990 — Chicago 
November 6-11, 1990 — Chicago | 
Now, your review to repeat immediately before board exams 4 


e Improve basic and clinical knowledge in pediatrics 
e Assist residents and fellows to study efficiently 
e Prepare candidates for the board examinations 


e Provide practicing pediatricians with a review and update 





"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well. 


TOPICS 
Neonatology Endocrinology 
Growth and Development Thyroid and Parathyroid 
Infant Nutrition Adrenal Disorders 
Neonatal Diseases Gonadal Disorders 
Apnea and SI.D.S. Diabetes and Hypoglycemia 
Immunology Hematology-Oncology 
Immune Physiology Red Cell Disorders 
Immunodeficiency White Cell Disorders 
Allergy Platelets and Coagulation 
eo Solid Tumors 
nfectious Diseases Neurolo 
eee gy 
Immunizations Convulsive Disorders 
prais Infections Congenital Diseases 
ainiechons Acquired Diseases 
Mycotic Infections ; 
i ; Neuromuscular Diseases 
Parasitic Infections Psychol 
: sychology 
eatilology : Psychological Development 
ac Evaluation Pechat Disord 
Congenital Diseases bea d pee ves Cy 
Acquired Di 
tie ‘iy Substance Abuse 
Gastroenterology une, ep per 
Acute Abdominal Pain ee nay yf 
Recurrent Abdominal Pain Errors of Metabolism 
Vomiting Morphologic Syndromes 
Diarrhea Pulmonology 
Jaundice Toxicology 
Nephrology Other Specialties 
Glomerular Nephritis Orthopedics 
Nephrotic Syndrome Dermatology 
Urinary Tract Infections Ophthalmology 
Renal Hypertension Otolaryngology 
Congenital Uropathies Radiology 


Limited Enrollment: PEDIATRICS BOARD REVIEW REGISTRATION 


METHODS 


e HOME STUDY MATERIALS consisting of assignments 
with questions and answers 

e SEMINAR with projection slides and syllabus 

e PRACTICE EXAMS with multiple choice questions 


FACULTY 


J. Thomas Badgett, M.D.7+ 
Robert Baumann, M.D.7+ 


Christopher Clardy, M.D.7 


Joseph Clark, M.D.74 
Ron Dahl, M.D.7 

Craig Douglas, M.D.7} 
Alexander Green, M.D.+£ 
Jerry Hickson, M.D.7+ 
Robert Hunt, M.D.+ 
Kamal Ibrahim, M.D. 
Stephen Kemp, M.D.7+ 
Edward Keuer, III, M.D.++ 
Richard Leby, M.D. 
Serge Martinez, M.D.+ 
William Meyer, M.D. 
Paul Parker, M.D.7 
Allan Rees, M.D.+ 
Dennis Roy, M.D. 
Charles Strom, M.D.7+ 
Frank Thorp, M.D.+ 
Mark Ward, M.D.7+ 
Suman Wason, M.D.t+ 
Larry Williams, M.D. 
Raoul Wolf, M.D.7+ 


W. Patrick Zeller, M.D. 
+ September Course 
$ November Course 














r 

; Name ! eCancellation after mailing home stu 

Brig As ea material requires retention of half the fee. 
: He helped the boards." 
: City/State/Zip : 'T feel [the course] helped me pass the 
: : INFORMATION: an 
: Phone : Joseph H. Selliken Jr., M.D.  — 

: ` For: [ September 25-30, °90 — Chicago : The Osler Institute $ 
: Mail today to: g November 6-11, 99 — Chicago - 1094 Dawn Lane, P.O. Box 2218 

' 1094D E D 5 Terre Haute, IN 47802 
Cute) na eae © 9 C Check is enclosed for $ ! (800) 356-7537 or (812) 299-5658 

+ Terre Haute, IN 47802 O Please send more information. 4 *Comments by participants of our courses 































"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course 
is held seven weeks and the week before 
board exams. Sites chosen are a com- 
bination of excellent study environment 
and minimal cost of hotel and travel for 
board candidates. Home study questions 
will be sent before the course. Your best 
value is to repeat the seminar for hal 
price the week before boards ex 

Topics and faculty are upgraded for ea 
course. The September course will be a 
the Hilton Inn, Lisle, Illinois, and the 
November course will be at Allgauer’s 
Hotel, Northbrook, Illinois. Our group 
rates are $79 single and $99 double. 


"and those little extras...."* 


LOWEST AIRFARES: Please call toll 
free 1-800-548-8185 for group fares. 


"the most education for the money."* 


FEES AND CATEGORY 1 CREDIT: | 
e Category 1 Credit: 60 hrs 
e Practicing Pediatrician: 
e Residents and Fellows: 
e Repeating course within 3 yrs.: 
e Add 10% within 10 days of course. £ 
e Attendees not in course hotel add $20/day' 
e A deposit of $50 will reserve your position. 
e Most home study material will be mailec 
after half of the registration fee is received. 
e As an organization accredited by the Ac- 
creditation Council for Continuing Medical _ 
Education (ACCME), the School of 
Medicine of the Medical College of Geor- 
gia designates this continuing medical- 
educational activity as meeting the criteria 
for 60 credit hours of Category 1 of the 
Physician’s Recognition Award of the 
American Medical Association. 
" home study material was extremely helpful." 


REFUNDS: Subject to a $50 fee, refunds 
will be made up until the seminar begins. 
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Diarrhea: 
A Parent's Concern 





Pedialyte 


Oral Electrolyte 
Maintenance Solution 


A Physician's Solution 


ROSS LABORATORIES 
COLUMBUS, OHIO 43216 
Division of Abbott Laboratories. usa BROSS 


LITHO IN USA 


© 1990 Ross Laboratories 
A8653/0970 


Proven good taste 
starts with sucrose 


AND THAT'S WHY 
I RECOMMEND NURSOY — 










FOUND NATURALLY IN 
MANY FRUITS AND 
VEGETABLES. 
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Wyeth Pediatrics (me Pe soy protein formula 
WYETH-AYERST a lil ea = 

we LABORATORIES 3 Taste-tested i 

aa time-tested 





© 1990, Wyeth-Ayerst Laboratori 


